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- -*ossian, M.D.,University of Texas Medical 

;■ v.-i.-'. J.-// School/ Houston : : ,: ; i,^,;y>; - -y ;V:*; v 

; / ..New application No. 1048 

...i' '■ .-’Relationship between Pulmonary Emphysema and Liver • ;/ '. i; ';c-' > 
> ■, . Cirrhosis on the Basis of an Acquired Deficiency of - & : : 

■ .-•*- :^ry^:mr *;./> h•■•;^:pr -i- ,/v:,■ ■*;•*': : 

History _.;.■ i;.•:• //;.;/,..^ 

An informal ^nrmlrv lifts- VinnriTor) as fasa Wn OQ« B«ut • 


An informal inquiry was handled as Case No. 295, and ..; ,. .. 

'*,*;/ the Executive Committee voted to encourage application' 

/ f ; ' (August 1974). The application was not submitted to / j.'->^'1 
. ■■'•;.; •: CTR until June 1975. Dr. Bedrossian will be moving ' 

- . ftrom the University of Oklahoma to the University of 

'/ '"/;•//:' //Texas in August 1975. //C ,v “^>;'iviu ; •'- °-r • 

Request '*%pK ’.’. - . ’ .'•’ ...-V:. V r ; :l’V'-''*-i i^V •'" "• '<£-$*•?**?&% 


Application No. 1048 requests $20,665 for the first ’ 
year of a two year project. Estimate for the second ';. 

■ . • .-■ ’.-year is $17,250. • : k : ,■ • - 

Documents submitted (attached) 
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vf:: 


1. Application dated June 23, 1975 (6 pages). 


; i^v 






DS:wg 
Atts. 


2. C.V.s of Drs. Bedrossian, Cannon and Miller 


3. First pages from twelve reprints (complete 
reprints will be submitted on request). ' 
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Relationship Between Pulmonary Emphysema and Liver Cirrhosis on the Basis 

— A • . p. r . £ A1 t An4- I f ! rt j'*.* ” 'I , • - -■£cTTp^- - *7*. 


• \v;> . of an Acquired Deficiency of A1pha-l-Antitrypsin 
EFT.. 5. Proposed starling date: , January 1 ; 1976 


JeA ?? 1 6 . Estimated time to complete: TWO years 



conditions as we have previously done with heart disease^systemic, hyper- 
' .*= tens ? on^ and bronchogen t c care i noma3. *. ^ ~ ^ ^ : ^ ^ # 
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based on the hypothesis that the latter will result in an acquired deficiency 
,of alpha-l-antItrypsin (AjAT). As it is known, the liver is the site of pro- 
duction of AjAT bel ieved to be the principal inhibitor of the proteases**. . ' 

/.Congenital deficiency of this enzyme was first associated with emphysema appearing 
in young persons^. Subsequently, lack of AjAT has been linked to the development 
cirrhosis in children^.. More recently, either emphysema7 or cirrhosis®, or - 
Ibo t h 9, have been reported in adults and elderly patients with AjAT def iclency. 
most instances. It has been postulated that the basic defect is the enzyme t V 1 / 
v^^^^^deficiency, whereas the disease processes represent secondary man 
^^i^However, the possibility of the cirrhosis being the primary defect 

^--'.'sequent appearance of the enzyme deficiency and resulting emphysema has never 
been explored. ^The purpose of our study is to test this hypothesis by 

and 


the enzyme /'XKSSjr 

3ni festat ions' °»■ 1 . 
set With sub-' 
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Details of experimental design and procedures (append extra pages as necessary) 


■i»v : " • .V .• • . . 

iaet at nerettarvl 1 . - 


^j^^Lungs from consecutive autopsies of patients with cirrhosis will be included in the 

study. After careful removal, inflation and fixation will be accomplished with Ti ; 7> ;’/;*£ 
formaldehyde vapor by means of a modified Vfeibel's apparatus^. *' ; - 

• .-A-v V . . *' 

Low intensity roentgenograms will be performed on high contrast Industrial films 
;f\^<^y;-in a Faxitron machine after which tantalum bronchograms will be performed. Lungs 
;/£^;-5vV will then be cut parasagi tal 1 y at 2 cm. intervals with an electric knife. Sections 
will be examined with a zoom stereoscopic dissection microscope and interesting 
areas will be photographed. . / \ .. . .* <• v 


41 

■y 

* ’^fY; 


fn the sections of inflated specimens it will be possible to classify emphysema 
anatomically as centrilobular, panlobular, paraseptal, and irregular, according 
* to the criteria of the American Thoracic Society^. A detailed assessment of .. 
m&F< each lung will determine certain parameters of the emphysema present such as . 

dlstribution of the process within the lung, localization of the lesions within 
the secondary lobules and degree of pulmonary involvement. 




.. i * A’.« 



be classified according to the criteria set forth by Rubin and Popper 
: re 9 ular, mainly monolobular cirrhosis (Laennec's or nutritional cirrhosis) 
Irregular, mainly multilobular cirrhosis (postnecrotic or posthepatitic 
cl rrhosis) The Incidence of emphysema among all cirrhotic patients in 
: ’^Mi(‘/ 9e nera1 and the specific types of cirrhosis will then be statistically determined. 
Correlation will be made between the different types and degrees of emphysema 
associated with the various types of liver cirrhosis taking into account the h 

sm °king habits of the patients. Special attention will be paid to comparing £ 
the various specimen x-rays with the in vivo chest 






will be paid to 
roentgenograms in 


specimen x-rays with the in vivo chest roentgenograms in an attempt 
to determine if the emphysema present could be diagnosed radiographically. In 
‘ Vivo and postmortem serum trypsin inhibitory capacity (S.T.I.C.) will be 
.determined according to Hammarsten in the same patients whose Jungs and liver 
.are included in the study'5, yh e S.T.I.C. values will then be correlated with 
..the respective degrees of emphysema and cirrhosis. In addition, ail sera will 
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4.2>'vV'10. Space and facilities available (when elsewhere than item 2 indicates, state location): : .■ 

; 'W- 

• v V?‘-V*’JjJ*. ’.For the study of lung and liver tissues the project will have the support 

of the Hi stopathology Laboratory of the Pathology Service at Hermann Hospital, 
F° r t ^' e s P ec * a l study of inf latech and fixed lung specimens floor space will ; r : 
be ma< ^ e available in the Department of Pathology of the University of y’ 

* Texas Medical School at Houston, Texas. Facilities will also be provided 

by the Department of Pathology for the study of the in vivo chest roentgeno- 
grams and the various specimen Xrays. Serum trypsin inhibitory capacity 



ieno- */■tfgMi.-A 



\ ’ - /■*;' T -'-'-X.&><!■?■ ■$ -s;;: . . "*?- •• ...... •. !%£?', 

■ 0r * W*«"ren C. Miller and Dr. Donald C. Cannon are co-investlgators in the _ 

' Project. Dr. Warren C. Miller will cooperate with us in identifying ‘ 

.* r patients to enter the study. Dr. Donald C. Cannon will cooperate with us 





;• ;r7* v--v^-y -Si. - : '>r \-lSi-^ p -^C vT: 
> ■; .*' ;y-:. 

• ’’ • \* \.y*" - ’ ■*- ■•■*..: '".ii *-7 7.**,-. r 


* 

V;V*/>*/«?/ . 

*Y:ivjTv.% • 

-i*/’' 11. Additional facilities required: 

The proposed program does not require collaboration with other institutions. 

. Nevertheless, potential cooperation is available from the institutions 
where the principal investigator has previously been trained.. Specifically, 
*y ■ a large series of emphysematous lungs studied by the whole organ section x; 
tfy 'technique is available to us at a Research Center In Florida. '.The 
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13. Publications: (five most recent and pertinent of investigator^); append list, and provide reprints if available). * V*. 
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- ^ACTIVITIES: ..;•.;'.'^.;t;ff;;V.?vvV’: : ''.il968-1969, Chief of Laboratories, 4th Aerial Zone Hospital^' 
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' • '. ;: T971-1972, Fellow in Anatomical Pathology, The University'^ 

r$t:?'?' r y ■ '. •’‘- ■ ' of Texas M.D. Anderson Hospital and Tumor Institute, ‘•^$v. 

•^^.‘•'. •.'Vy • • ; . Texas Medical Center, Houston, Texas, U.S.A. "/-igjtffc 


1972-1973, Fellow in Diagnostic Cytopathology and •-' 

' Pulmonary Pathology, Baylor College of Medicine, 
and Chief Resident in Pathology., Ben Taub General Hospital 
Texas Medical Center, Houston, Texas, U.S.A. . 
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pulmonary disease. * 
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Texas. J. Leslie Smith, Jr., Director, August 23-27, 

; : 197K \\ V..;; 
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.''Bronchitis Cronica y Enflsema Pulmonar" to the 

Patholgists Association, Sequros Sociales 
\ i K ■ td I , Mexico City, Mexico, June 19, 1970. . • 

I lift— A__ t. |_ kt _t_1 __II *- 4- Up ■ ^ *:,Vfw«Vfv?o 

.. ... ^ .. _ *• . 

Tp t er, Recife, Pernamuco, Brazil, January 14, 

972 :; y- v:::* 

Associated with Bleomycin 7.;^ 
Academy of Pathology, ‘V^; 
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“Lung Cancer and Emphysema 11 to the Texas Chapter * X^r 
American College of Chest Physicians, San Antonio, 

Texas, May 13, 1972. ; ' • . 
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6. "Bleomycin Pulmonary Toxicity In Clinical and 
Experimental Subjects" to the Medical Research 
T5.Division, Bristol Laboratories, Syracuse, N.Y., 

7-. ••'May 25 , 1973. . 
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"Ultrastructure of the Lung In Loeffler's Pneumonitis" 
to the Latin-American Pathologists Association, 

Merida, Yucatan, Mexico, November 27, 1973. . 








“The Lung in Cystic Fibrosis of the Pancreas 11 
. to the Latin-American Pathologists Association, 

Merida, Yucatan, Mexico, November 27, 1973. 
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...... v-v-,., ? t V; .. ?. “Electron Microscopic Changes and some . 
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Division of Cancer Treatment, NIH, Bethesda, 
Maryland, February 15, 197*1. ' • M' . ‘ 

"Esophageal Cytopathology: Review of Experience 
and Presentation of Interesting Cases" to the 
Texas Society of Cytology, Dallas, Texas, . , , 

April 27, 197*). . • ... -. • 
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“The Role of Cytopathology in the Diagnosis of 
Gastroesophageal Diseases 11 to the Oklahoma Society 
of Cytopathology, Oklahoma City, Oklahoma, 

May 15, 197*. 


“Experimental Bleomycin Pulmonary Toxicity 11 to 
the Brazilian Society of Pathology, Curitiba, 
Parana, Brazil, September **, 197^. V ' „ 
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An informal inquiry was handled as Case No. 324 and 
: encouraged. 
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School of Medicine " -w •; ■*• - - v .; .;. ..w 

S.W. Sam Jackson Park Road '.;/•/ 
Portland, Oregon 97201 ^•*. 

'K>/*£ ■# - *■ '• ■ * C '.'V: 

Departments) where research will be done or collaboration provided: ; • - .\ 


in the 


i^r/^vThe specific aim of the proposed research is to examine the 

■ role of alphax antitrypsin (aiAT) deficiency as a risk factor in 
the development of chronic airway obstruction. ■ ^v. 5 ’ - # ‘ 

Cigarette smoking is the only factor known at present to bear 
a causal relationship to the development of chronic airway obstruct 
[ / ;tion (1). Clearly, however, this is not a 1 to 1 relationship since 

’ all who smoke do not develop clinical or physiological evidence of 

impairment. Indeed, in a recent population survey carried out by 
}; : . the Collaborative Study on Smoking and Airways Obstruction in which 
: h. itr both spirometry and the closing volume test were used, the preva- 

4 lence of physiologic impairment in smokers aged 25 to 54 from rau- 

£ domly selected populations in Portland, Montreal and Winnipeg, 

ranged between 15 and 25%. Furthermore, in this study , no dose 
f : response relationship was found between cigarettes and either closing 
^ volumes .(dosing volume (CV) expressed as a percent of vital capacity 

■ - CVC) i.e. CV/VC, and closing capacity (CC) expressed as a percent of 

total lung capacity (TLC) i.e. CC/TLC) or the slope of the alveolar 
;* fuii'r plateau of the single breath nitrogen test (AN 3 /lO. (2) The conclu- 
> ‘ v ;\ Sions drawn from this study were that factors other than smoking, 

/V_ ' such as environmental pollution, childhood infection, and/or genetic 

, -’■ * The Collaborative Study on Smoking and Airways Obstruction desig- 

ir nates research carried out in Portland (A.S. Buist) , Montreal (P.T. 

Macklem) and Winnipeg (R.M* Cherniack) under a contract from the 
^ iNational Heart and> Lung Institute. 
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>,j ••• •. • ■ «* ••': ., .. .. . _ _ ... . 

• “^I^and biochemical factors play an important and perhaps synergistic 
,/,.*%$■ ’.role in the development of airway obstruction. '• ■'A;,.-,-. ••-•• „ :• 

^ as been well documented that homozygous aiAT deficiency. 



are no more at risk o£ developing emphysema than are persons with 
• tiorxna 1 levels of aiAT (5) ♦ Other investigators have put forward .- v 


V.-: 


- * : 


• _• ... the opposite point of view (6) which has been supported by a recent 

study in which the results of lung function studies performed on -A^'V 
54 adults of type MZ were compared to those in 69 adults with P^ vj 
•'type MM(7). In this study, the MZ adults had significantly inferior 
function as measured by arterial oxygen tension, lung elastic recoil, ^ 
maximal expiratory flow and closing capacity. In addition, cigarette 
" smoking and P^ type MZ interacted additively and caused greater re- ,-f r £ 
duction in function than either factor produced independently. HrAAi#;-; 

Unfortunately, most of the studies on aiAT deficiency have had -''ih 
to use highly selected populations such as-patients and relatives 
of patients attending outpatient clinics or hospital inpatients. 

This has'led to difficulties in the interpretation of findings 
and some confusion as to the true role of aiAT deficiency, both 'Xt/A'-V. 
- complete and partial, in the development of chronic airway obstruc- .„ 'A 
tion. Exactly what this role is assumes considerable importance 
because the prevalence of aiAT heterozygosity (P^ phenotype MZ) 

; has been estimated at 30 per 1000 of the newborn population in the 
.»’ United Kingdom (8) and also because aiAT deficiency is to date the 
'" only known model of a genetically inherited condition which leads 
to the development of chronic airway obstruction, with the exception 
of cystic fibrosis. The aim of the proposed research is to try to 
clarify the role of aiAT deficiency as a risk factor in the develop- 
ment of chronic airway obstruction by establishing a cohort of 
type MZ heterozygotes, and following the cohort prospectively over 
a period of years with repeated lung function tests. 
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^Brief itotement of wprking hypothec . 'V'W^X 

?*.The hvnotheses to be tested are that? :-•••' :'J’-'■•■ 
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.'•i»;’i*.‘. , 'r v ** 
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:^Uf' 


Ms. Details of experimental design and procedures (extra pages appended) 

Subjects : '. ; V£}.:.;b;.£ 

.• ..h. Since 1971, neonatal screening for aiAT deficiency has been •: 

■4^;.carried out on cord blood samples from all newborns in Oregon. To 

date 22 infants with P^ type. ZZ homozygous aiAT deficiency have been 
.detected and confirmed out of a total of 110,000 births, giving a ' .r 
gene frequency in Oregon of approximately 1 in 30 of the population. 

: ;’y We propose to do family pedigrees on these infants and attempt to 
study all first degree relatives. Since the parents of the infants 
V-will mostly be young (in 20’s and 30's), this will establish an 
y_’ '-excellent cohort for prospective study .. . >- r 

.-.I (if) Methods 7’7-.’ 7 7-77 7 ;: . '-'.7 a.....” 7.^ 7 
• • - (a) Spirometry : "7'/.’ ■' ; ' • ?• •• .7:-'*v*r.rV\~A:?7 r; ..£: 

! ' Tests for the measurement of forced'vital capacity (FVC),'* 
and MMEFaB~ 75 ™ will be performed on all subjects using standard- 
:,ized spirometric ....methods as established for epidemiologic studies ’•$£;.£ 
.s^?V; : by the National Heart and Lung Institute (9). Tests will be performed J&U; 
*®i^’- on a Vitalograph wedge-type spirometer or Bennett Remac Pulmonary Func- 
Testing Unit. .Both instruments will be calibrated against a 
' Collins Stead-Wells spirometer at regular intervals. Using the pre- 
'fiction equations of Morris et al.(10), an abnormal test value would 

defined as a value which is > -2 SEE below the predicted value for 7/7 
sex an< * height. . V-£v,:v:£.:S>;:£ 7 . r... 

: ££’v.(b) Single breath nitrogen test for measurement of closing * • .'V- 

• ',: - ' volumes : ■ ■. . .. 7 ■ ' " ' ' I " • ■ --V 

' '£££ ' Closing volume, CC, TLC, RV and &N 3 /L will be obtained from 

the SBNT for the measurement of closing volumes as standardized by -fvtf 

£>V; . the Collaborative Study on Smoking and Airways Obstruction (11). The '£ v &?; 
... equipment currently used for this test includes a rolling seal spiro- 
• meter (Cardio Pulmonary Instruments), a nitrogen analyzer (Med-Science) , 

. • XYY Recorder (Hewlett Packard) and bag-in-box system. 

. (c) ■ Lung mechanics : 

Static pressure-volume (P-V) curves, and maximum expiratory 
flow-volume (MEFV) curves using air and an oxygen-helium ( 0 3 -He) 
mixture for measurement of volume of isoflow (Visotf) as described by ..7v£' 


<_ 




' 'VS&jl -.%• ***** ■ r 
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s|||£*Hutche 6 n et al. (12) will be carried out using the standardized pro-' 
r ^;cedur e proposed by the Collaborative Study on Smoking and Airway Ob-;] 
v ^Instruction (13). The equipment used for studies of lung mechanics 
■•^ffwill include an Ohio 3000 constant volume body plethysmograph to be' P 


first degree relatives of the proband over .the age of 18 will be / 





r 

v. 


measurement of static P-V curves! 
max 69 ) atI ?. ^5% VC C^ mav as) » 

After the initial test occasion, subjects will be asked’ to '' 
return for repeat testing probably at 2 year intervals. It is our \ { f 
intent ion to make this a long term prospective study. Controls matched 
f°r age, sex and smoking habits will be drawn from a long term' prospect] 
study, currently in progress, of a randomly selected population of non-\ 
• smokers, smokers and ex-smokers living in Oregon. /This cohort was first] 
studied in 1974. . •' 

•'•:■ Data will be analyzed to look for differences in initial lung "y 
function between MZ/% u na Sm controls and for differences in the time 
^vgjiSiCOurse of change of the various tests of lung function between the 
^Indifferent groups. : We plan to follow the control group until 1980,* ?:^ 
||pv : (6 years total), r It would be realistic to contemplate following the ; 
•s^paiAT cohort for a similar length of time in order to provide sound 

longitudinal data from which valid conclusions.can be drawn about the 
HHlrole of aiAT 

airway obstruction 

'. #•> - SIGNIFICANCE 




... 



The important contribution that this study can make that is not ].$£^jr.!| 
;] readily available from other groups studying ajAT deficiency is that 

• we have been able to obtain an unselected population of homozygotes ’V%^:| 

; (Pi type ZZ) for study, i.e. a population which is truly representative fgjgg] 

.• of the frequency of ttl AT deficiency in Oregon. This has been made 

possible because all newborns in Oregon since 1971 have been tested, .£3 
. thereby giving access to a large population of heterozygotes which has 

• not been selected on the basis of symptomatology or disease, or because 

the subjects were attending an outpatient clinic. In this way, an 

accurate assessment of the lung function of heterozygotes can be obtained r . 
and the role of the aiAT heterozygous state in the development of chronic 

•airways obstruction can be more clearly defined. .. A .- ; 
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’ . Hutcheon, M.,. Griff in,^,P., Levison, H., and Zamel, N.; 

L" 1 :>*:*•:*”' 7 Volume of isoflow. Airier. -Rev. Resp. Dis. 110, 458, 1974. 

V ^13." Mack lent, P.T., '■'*/-„* ‘'I:.;;; : 11^1^ ^ 

Procedures for standardized measurements of lung mechanics. 
Distributed by NHLI, Nov. 1974. 
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Leith, D.E. and Mead, J. ' "'^“U' ' ’• \ } 

Principles of body plethysmography available from National Heart and Lung ' 

• institute, Nov. 1974. ■ ■ :• • • -*■-.•■ . : • • '• • *.'.>V-- /• >/ : 
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^V .: Rotameter (Fisher-Porter) for calibrating body plethysmograph for . _ 

• ,*^:.vr,air and helium. - : . ^~r.\ .v*-:-- 
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L ' •■* ' ’ * - • . ” 1 ' ' V.' '' .y^v^“? : j^V k *. ,’ % * .J 1 u .V.v-t. \‘ r - “. > 

^ip^fe 12 * ...Biographical Sketch. 

$ p ^ocj o r,:i : rz:r M » vp*; o^^r,: 1 * j; .V/ier., e - - 5-v.^: vr e;' tpcr ^ i(£ 7-. : y. i££>/tc tf *.y. rtot ^ • f-- t£. ;■.*■- "\v'-T-’ ^ v*. 

-^XX-JZ^ T : ^ k 1 4 


-V , -.V , ?; , a“c- MiV> • 


i^^i-i'Aline Sonia Buist, M.B. ,* /Ch.B,, M.D, 

* » ll , ‘ */ *' A M M ? 4- AM <1 T\*« m -£T Ann ML MM M jc ^ rJ ^ * * _ _ 1 


•^•^n-Tne Married ; etr . s • _ ~__*«UACTEC 
• •-.' -. Children: •■ r? > *-» ...-. ••••...: 

... /->-'- *z. n-.-‘ . .-T. ./TX .Til ~v *-1-.^ ~ 




-. #' ?i 7T ** * r*\ ** —x.. . ~ -^v -. t._ - -*■ —.» — —— —j u« l/. j * u * V . vft'f,’'??' 

_ * ;\ a a-.. _ ^ Residency- z i.xx .General Practice and Internal Medicine, • 

.*•;; :•. 5 /. ■ ^Vr-^.o-c'ksi ; Cnivers ! it:y.,.o£ cC<Slorado. Medical .School ter . (shared ) A " f: V : .'< 

,--b. _'K _ .^Fellowship- in Pediatric Chest Disease, University of '.’iX-’S 

• -e^ «=h~'•’■£.! v = c,-Or eg on Medical School .... : - ... ;.'.!. ■.■'.'^•■^- J;.:si.;.,. v ... - ,.?Tv~ •-£ 

-«.V IS Bellinger Fellowship in Clinical Pulmonary Disease ■. ./ '•! 

.• •• ."’v-!. • .Fellowship in Pulmonary Physiology, University of . f ' v: " 

*$£•,:*. Oregon. Medical School ... .^ 4 ...... 

EXPERIENCE: '• ^V^;.= ;’v=.;> '^.W S'Z'li 

£>/'•'-./'.I Teaching • ■''/•l " '• 1 .• .’"•' ’ ■••’’ . _ "‘ r•%*• •*.*.yi'Vry*; >/*]♦•.. vK ?;’Ji 

: -;.;.1970-19/2 Clinical Instructor in Medicine, University of Oregon ;-Or••'/,. 

—i-ti Medical 0 School .* - •:■;•..••..tvl •'•*■. ■■■.'’>. ■■■•:••;■ •.. .-;V":*\;jC- 

■;- \ 1970-19'72 Clinical Research Associate^Dept. of Physiology, ' , 

' ^ ' ; .y : ' ' - • University of Oregon Medical School ’ ... 

C r-’';.T972-pres. Assistant Professor of Medicine, Division of Chest 

,..^..1' ' .... ’.' Diseases, University of Oregon Medical School .. *'!. ... 

^‘*~T975-presAssistant Professor of Medicine, Dept, of Physiology, 

'•*£-■ ' University of Oregon Medical School , : ■ - ' . 

^ Extramural Boards. Committees, Consults ., etc . ''• r '.-.‘. •/.' ,"■• • •'..'•■"l-V’- WMi 

lyV0-19>2 Medical Director, Emphysema Screening and Research Center,'^' 
Portland, Oregon •• ;• .. t. • 

■ ' i! ?H 1974-pres. NIH Study Section for Young Investigators Pulmonary 

’ Research Awards ■'.v;sr;v,^ , ^y / ■■ 

'/KisCy^P.^-Ptil^onary Academic Awards Committee, National Heart Lung l Wfc 


:%.-.institute : s l ;v: ' " nt ^ " “ " ■ »■. 

A^'r^-v’-V^ Coniminfcee of the Structure and Function Assembly, 

American Thoracic Society ••>*.* - •• • • • : -'i 

1975-pres. .Member of Cardiovascular and Respiratory Study Section, '.-rTfr 
- '. National? Heart and' Lung Institute . 
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M.D. with commendation. University of Dundee, 1973 
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j’ : ' i.f sisMst fand ^goss-, 3 iB< : ^Predicted ^values for closing volumes jfv|^ v 

•* aT“. =.'* iV 



^v>::v'j".:-rt.Cb8pi4?<MI»etri<5 tests and the measurement of closing volumes in an 


‘JJuist, A. S. .Early detection of a irways obstruction by the, T ■ ^W? 
yrr.A ‘-'^closing volume technique. Chest. " 64: 495i'1973. 

vU 1 *••• ;.• ■'• yj i; . kesioericy in ueaer r~—rr^c rice a no interna iy^^GlC’l.ne, :. 

.r;.. --. ■ 4. I .Buist, A.S. ind^B'irBr'Ro^s. LC Qh'antitative analysis of the alveolar 7".'C' 
■ x ?plateau in-early airway obstruction; L -Atner. Rev. Resp. Dis. ° J - . ",Vr..kv»>. 

.^;-v%TY ? l08:.1078 t 1973. r-y:- 1 ;;;., . ..... . ’ T~~ 7^~£7, 
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‘ VT •• c iat6 q witR £o^si3arabXie7experience 1 with 1 " the * soph'is tohics ....? - 

.«^>ntailed in body'plethysmography (Mr.B.E. Adams) and one for a research ^ 
assistant to track down the Sllhiprfs dn fanrt.lv nedioreoc c^rn^ol-ra :VS««5S : 



A 107» increase-is requested for all categories of the budget 
:|l^>^with the exception of the equipment category. $500 for years 2 and 
; *r.' ^ are requested for the purchase or replacement of minor items of 
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:•■■ ••••• - 
■ — •- . 

^ ^ ' * E. Indirect costs (15% of A+B+C) 

*.**» - . 15 . EiHmoted future requirements: 

. - jrt'i \ . . , 

v;^ ■-—: ■ So tones Consumable Suppll 

• '-‘. K. . Y«'2 17,078 1.650 

”•'■'* • r«r3 18.785~ 1.815 


Sub-Total for D -$- 

" • •••;'• e " "llJL 

Total request ’ -$-< 



Other Expenses Permanent ~gguip- Indirect Costs Totol 


2,475 

2,723 


3,180 

3,498 


24,883 

27,321 



-r-.* *?>:.. • 

fer<;r-hV; :^*'V V V ; r : -r'f rh ■. .* 


.'. : ~ 7? . '*V' *;«*-'i i «?.-* 
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R’tfi?. ^^teSsWtai( 'ftttSsi- .vv^: 

E:gfr- F ^p VSmoklng and Chronic ;:'. NIH-NHLI Contract * 
I'S* Airwa ys Obstruction ’ J.T01-HR3-2900 \.r-■ 

r?j«»liiSte^ h&EM&Sffff 

;-: ; T ^K^Rfeearch'Career' Dev el- 


Wlmm 

^WSSB 


ys^^fwssearcn u 
RSp®®Ws? opment Aw 
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[ *■■*'* ~ v ^ 

j ° ,NG 

5 rrVv**''// Sov 


5 ®^:TW«ofrPn4«ci 


^gig&Y Natural bis 


7 JmM 


C .fSmoking and Chronic NIH-NHLI Renewal of 5354,938 September 1975 

: Airways Obstruction* , , Contract .. • -.:,*• August 1979 

’N01-RR3-2900 . ^vi.T.v*' ■ ^5 ’j . *-- ! c'.iv^^v/ 

.'rEfi^-f*' x VJ * _* _ -r _ _,__ ^ ’ V.a ___i j k > J 1 » l -J *_t_ J — —,_ 


-b -.i^«prt*M$ &r> 




.u ^^iripr.- C,>- 4i.-^ I '«$$£&&$&» 

; withdrawn. ^te/^ii- I 




3S&*?? 



-r. 1 h b understood that the Investigator and institutional '^•,’r- ”, Principal investigator 
“^officer* In applying for a grant have read and accept .--*' .* '* S~\ 

v^,'the Council's "Statement of Policy Containing Conditions . ; > Typed Nome ^ - A « 

* V- and Terms Under WRRSi Project. Grant* Are Made," '*'"' -*\f\ 


Typed Nam» /^X« Sonia Buist 




l 'Vs*.*. .L^ w » .. - ■• . 5 , .* * . :?*, *. - Signature _ 


•4.-v'-‘:;.i?®r*r-:’V/.' 


"r 5 ! Checks payable la 


Responsible officer of institulion 


^N?oL : ■" C lQlverslty o£ Oregon Health Sciences Cent er Typed 1 Nome Lewis W. Bluemle. Jr,. M.D. 


j Moiling address for checks ' 

I ■=* v • 318JL S.W. Sam Jackson Park Road 

» ‘*;7- 

V'' Portland, Oregon 97201 

• 8S«5 • ■vJ«lvi r -'i i#-* 




President 


Signature ^ 
Telephone_ 


. Date .g.rZ^.~7. 
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■ July 7, 1975 ,' "!;-©'fe' 

*•*-••" 1 '***' v"‘?V v<‘,. ’ 


' ;•■■"'■ y'. ly ^ ~ * 'C.;7 '' '. V *: '' ; ').*.' . ' ' A '» 

V,- v . Grant application No. 1043 


S'. ;V : - ; '7 ;;: ' . •• Sv'-'-xS : 



To: 


1 '' 



The committee comprising Drs 
and Wyatt .47 V ,v ,"• ; ' 


. Gardner, Jacobson, Lynch '."-.•7 •*; 

•- •>• ,. ... . . . . 7 rvi-..; 


V-JjiV 


.o;> 




77^777; yA 


; >.■ £■ 


Subject: Hugh E. Evans, M.D., Jewish Hospital and Medical Center, ' K " 

■-■ -V*v ' J • 

■ » ••_. » :• ■ ■ • •'■ : --■/ ;vy ,u>;o' ,. (> V •>“ /?> 






History 


... Brooklyn 

*, New application No. 1043 

"Relationship of non-MM phenotypes and lung disease ' 

.. : among infants" , >■. :*..-•.•■• 

*,;;•• v, ' / _ ''; yv , - ' ■ ■."}' i 


V- 










' r ' •■’. : ‘fl - 
■■ A-;. 


r ' v - v/ Vvf-V' r?1 * ; ' 

./’Vv"-' ^-V 


Request 


The applicant took the option to submit application 
without consideration as a case. * ’••••.'• ■' 

... .//■• •;•/; ;■ ' ,; v'^'y- ■ ■■/•'■ - - \. 


Application No. 1043 requests $35,357 for the first 
year of a two year project. 




VvV-.A 


Documents submitted (attached) •' 


----- . (10 pages ;^. , ' , i 

: ':V > , : 1 . . including C.V.s of Drs. Evans and Yong / ; v 

,y..; : ' ; .;;.j •• 4" ; Ho Shin. ’• ^ 

. . 2. Four reprints and one manuscript. ■•....A;' 


1. Application dated June 25, 1975 (10 pages 


DS:wg 

Att. 


D.S. 


■ • ■ <v ,- •> ^ ■.< *:: 7 . W-: Jf, &tA2g*.£- 


v'Yr*$m 

■* T v '»& * 


Source:’ 











’ v-1. Brief slolement of working hypothesis 

’ Non-MM* phenotypes may play a major role in the pathogenesis of common, 

* 'A;?' ' ■ severe respiratory diseases of. infants. This may be particularly true 
. in. crowded, environmentally adverse conditions typical of the ghetto 
> population we serve. Furthermore, there may be ethnic determinants, • 
^;V^Yv. 83 suggested In emphysema among adults, perhaps infants with non-MM 

phenotypes have an imbalance between proteolytic enzymes derived 
*p_f r om bacteria, leukocytes or alveolar macrophages and serum inhibitory 
capacity. Screening of newborn infants may be a practical approach to 
identification of those at high risk for development of subsequent lung 


7v 3 p&k t & m ' m, *‘ • --- • - ‘ f -. . r 

Enrollment period: Umbilical cord sera pi phenotyping: will be obtained 

V**^V;T* following each normal full term delivery at the Jewish Hospital and 

Medical Center of Brooklyn (JHMCB) from January 1, 1976 to July 1, 1976. 
Based on earlier experience we would anticipate that 1,000 infants will 

• .v> 4 ^,)^|b Q included and that 80 of these will have a non-MM phenotype . - 

* Phenotyping will be done by crossed antigen-antibody electrophoresis, 

[ originally described by Fagerhol and Laurell, by isoelectrofocu3ing 

..Quantitation of serum inhibitor will be carried out with radial immuno- 
and the a ntit ^YP® in activity test of Erlanger. 4 Each non-MH 
?lP^^ infant wil1 matched randomly for date of birth, sex and race with an 


|-'^gJl^/and control cases will be evaluated from a clinical point of view. They 
|,^^.^:yill receive their "well-baby” care in the clinics devoted to that * 

;^^^^purpose at the JHMCB. They will also be treated for all illnesses, ' , 

vI>fj,- 1 vi’ respiratory or otherwise, and admitted to the ward as clinical judgment 
«^dictates. Every 3 months their hospital records, and the records of 
i ivisits to their private physicians will be analyzed for the following; .. 

Episodes of all.illness. ,V' . : * vyip'* *? 

ri *&*#■*• Episodes of all respiratory illness. ,.r ' ' *■ . - 

^ Specific respiratory tract diagnosis, including chest x-rays, CBC, 
l\ A. ^l°o<3 gases, bacterial culture results. ’ *■*: ’ : 

Hospitalizations, number, duration, discharge diagnosis; laboratory 
data as in #3. . . • - . , ’.-"j .Jy. * * ‘■ 

['if "':'Growth and development at age 1 and 2 years. * •* *: 

' ,/ u * The data derived from each of the 2 groups will be compared to determine 

C lf there is a difference in the frequency of respiratory or other illness 
* between the MM and the non-MM groups. Family counselling, based on 

medical knowledge is not possible, at present. Indeed information derived 
‘ from' the follow-up of non-MM infants may form the basis for such advice 

’ in the future. 
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continuation question #9 




W X ’ -',' \vVi\v.v** -Sv^'-.v-’VV 

■sr^VV '* 4-r *• ■ A * * * „». . ' ' •• -* 1 \ * ‘ . * v*.• - * v --■■ - _*. ■» * % •• * * ' ••••■■■ 1 ‘ * «£», 

PhenntvDes will be obtained nn the mothers . and where Dossible. the ..'£ 


..^'.Phenotypes will be obtained on the mothers, and where possible, the 

• v .£?\ifathers of non-MM newborns. - A detailed reproductive •-* ‘ 

y^f^yhistory will be obtained and compared with that of a randomly selected 
-if^-contro 1 population of mothers of MM newborns. This will.include the 
number of spontaneous abortions, induced abortions, living children 
,v^? J and total pregnancies. The history will also include use of contraceptive 
■ techniques if any. Pending analysis of the data it may not be . 

appropriate to offer family counseling to the non-MM group. . <v'V 

r^:4-’y^Ciyy ; f- ■}■*■/'.: ■■ v '-• -■ . •>"’ ' a v-'-- •• ' - vV'^v'-’v, 

An additional laboratory study will be a comparison of the temperature . Aji 
instability of MM phenotypes in newborns with those of children. Sialic -.vf//v 
^’^*;''acid levels using the assay of Warren 1 * and sialyltransferase levels as ?;W. 

determined by Kuhlenschmidt et al 6 will be measured in each serum. Our’ ''V* 

previous studies suggest that the biosynthesis of alpha-l-antitrypsin ‘ 


•m#- 


may be incomplete at birth. The MM pattern of newborns, in our study. 


has a more cathodal mobility which is different from that seen in ? 

children. The sialic acid component may be the basis for phenotypic 
•.{•^^distinction, as suggested by cox^ and by Bell and Carrell, and could vUvy 
contribute to the variation in the MM pattern typical of newborn infants. 


v >-: ’*• •” 'X •/•: ; r.' I 

'-'Ti-ii-• ", ,s j-■■ V .-'t 

r - !-% .-'••••. 'v.v- **jfr 


■ ,M; 


' <•; v"“ 
V... 


- i* * V .•V-*' • 

“ V *' ■* .;> * • ■' - 
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jj|ikjv' 4 ^/,: :rjua n t i t a t i o n of antigens by single radial immunodiffusion. 
. Xmraun. Chem. 2:234, 1965 


, , v . 


^ivIK 4 * Erlanger, B.F., Kokowsky, N and Cohen W. The preparation and 
• '•»•.'properties of two new chromogenic substrates or trypsin. Arch. 

B ioehem. 95:271, 1961 .. 


■lAi'SK _ 

., rj-l “ * 


Warren, L. The thiobarbituric acid assay of sialic acids, 
y J. Biol. chem. 8:1971-1975, 1959 • \-b.. 


6 . Kuhlenschmidt, M.S. et al. Demonstration of sialyltransferase 
deficiency in the serum of a patient with alpha-l-antitrypsin 
deficiency and hapatic cirrhosis. Lab. Inves. 4:413-419, 1974 


■&gr. 


7. Cox, D.W. The effect of neuraminidase on genetic variants of 
alpha—1—antitrypsin. Am. J. Hum. Gen. 27:165—177, 1975 ; 






'■ a* 


t .. 8 . Bell, O.P. and Carrell, R.W. Basis for the defect in alpha-1- 

. ' antitrypsin. Nature 234:410-411, 1973 (June 15) . 


. "V '/y'.-.y:* v. 

v. / h* r -l.:.* 



l * &?•**■*•*-.* .* 




.' v v 
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r.v^W->"i •*■. ~>.^3. .•• .'vvc:' V>\;, r *x/•: • ■ ■; »'//:■-Vj.aVv*. -“ , «3*.!f ^^SSfcVP** 

: ^••^f *&**&*%?■--y^:. ^A.•.••;-:•>•• -n^ v—•- 

•■*aV*»5v ^'.viM*" •-’',** J *.r.- r •/.."' * *■. -.ytV ■ /.''*/»- .••* '* ♦••:., ; .-. ’ *-■• v . - *• .. ; r ■/:. • r* *;..' ■• .-, .. *l-\. ••* .,*. *i, ^V\ 

• .~t-*-j ‘ ^ “ ’ * * .»... it ii / i_ l_l_>(_•• • l; « _ _ _l _a _ I - ^_i:*_\. • »*••* .», ■■' i*/.."'?'£■•♦ s '.. Y.r-*.»i- —»•/. r '* •/flUsttr.';.! 


•>r f ; 10. Space and facilities available (when elsewhere than item 2 indicates, state location): •'- 'V:’';>' J ,’ V ’; ,'•• ''~'y*-$y u r \ ~. 

. ■ ",_.-'v • . .. .v ■ ■. r . M -frnt. ■■■■■>-.>',■■ v: t~.- •>■■'.•-. '■ .-■ .:• -- ’.•• •: •’•'■-■'• v/. "■■ 

.;;,;•>■•■ •;•■•. i^ e newborn service at Jewish Hospital .and Medical Center of Brooklyn 

' is one of the largest in the borough with over 2700 deliveries annually. 

vfe have previously had the complete cooperation of the Department of 

£*7.: Obstetrics, Dr. Morton Schiffer, Director and would again in the .. 7~2)^ 

ri^Q \’ proposed study.. '.The pediatric out Patient Department and in patient , 7;';^. 

, ^47V--units are fully staffed and equipped to carry out . the proposed studies. Jg. 

The Loewe Laboratory has carried out the proposed tests of alpha-1- 

'"antitrypsin for’the past 'l*s years."^ Refrigerators, centrifuges, electro-, 

'.y;’-■ < phors, and the usual laboratory reagents and supplies are available. 


’ 7 f V' ? ‘ _ _ *(i,‘. ^ '*/.*- %■ t 


‘-7'v 

■■ V J V ;-:*■ -VO - 


11. Additional facilities required: 


None 






i *'■ •/'■*&(.<y* ' ,A : 


s .<;- -.; • r.:jE-* r 


■12. Biographical sketches of investigator(s) and other professional personnel (oppend): . _■ : 

fe : . v. , '■ • ‘' ' . V-^ ‘ 'Ji&'i 

r • \ : yj <>r ,, ■ r . • ■ ^ —- _ ; j — - »- *■ - • -/ - f '■' J ♦ 

^. : 13 . Publications: (five most recent and pertinent of investigator(s); append list, and provide reprints If available). ^ 
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i..:.-. ■fS'-.'kz 


•• .V s */; : v.; v - 


j. question #12 


REDACTED 


REDACTED 

REDACTED 


- 1 ’■ ' *‘V“ ^ 


^.;■* ..' * ^ ^ ., v ; • - •• - . • REDAClf£D • ■■ 

'^Sa'Dr.' Hugh E. Evans'. REDACTED REDACTED He,graduated from’^^ 

•Columbia College, 1^, cum laude, and Downstate Medical School, A 
Jll'Bis Internship and Residency were at Johns Hopkins Hospital, • 

’ xKit T958-60, 1962-63. He was a clinical Associate in the National Institute '^T;. 
^of Allergy and Infectious Diseases, N.I.H.," Bethesda, Maryland, 1960-62. |§|- 
■ivjjy He. was Associate Director of Pediatrics, Harlem Hospital Center and 
"Tv Associate Clinical "Professor of Pediatrics, Columbia University, 1966—73.T-- 
•’■if f Presently he is professor of Pediatrics, Downstate Medical Center and 
'■/£'Director of Pediatrics, Jewish Hospital and Medical Center of Brooklyn, 


•.^VrMemberslxins include 


REDACTED 


:$p, REDACTED _ ... 

'.fi'.^interests include the role of alpha-1-antitrypsin - deficiency in 
TT;; neonatal lung disease and factors influencing the neonatal bacterial ..•'TT 
flora. ^He is senior author of the textbook, "Perinatal Medicine," . ''-V 'T-v 
‘.‘4- which is in press for October, 1975. 

•SiVA-'... . .. —*• ^ ;• • • ;• • • 

; 'fii- Dr. Yong Ho Shin REDACTED ' He graduated from 

"T.T' ! Pusan National University in and from’ the Pusan National University 

//•(School of Medicine in A He spent 4 years as a’ physician in the 
•.'Ad South Korean Army, the last 2 of which were in a Tuberculosis Hospital 
in Masan, Korea. His internship, in this country was at Christ 
^ ..'Hospital, Jersey City, New Jersey (1969) and he was a first year Resident 
,’ in Martland Hospital, Newark, New .Jersey in 1970. Following this he ‘■''■f 

,: ; ;-was a Senior Resident and a Fellow in Pulmonary Disease at Harlem 
n/i'.-Hospital Center, 1971-June 1973. He completed his. training in Pulmonary 
..'. Disease at the Jewish Hospital and Medical Center of Brooklyn in 
'June 1974. He Is a full-time Attending, in charge of Pulmonary Disease l~h£ 
v. -> at JHMCB, and a Clinical Instructor in Pediatrics at Downstate?-Medical » 
.'.r Center. He has been an active participant in the studies outlined. 
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''question #13 (continued) •.‘‘ v L t- ! 
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Evans/ H.E*, Mandl, I. and Glass, L. Serum Enzyme inhibitors, , 
•^immunoglobulins and upper Respiratory Tract Bacteria in Asthma. : ■;:.$*■{$& 
Rev. Resp. bis. 117:416-418, .1971 (October) 

2• 'fMandi, : T. Ke 1 ler, S., Fierer, J.A. and Evans, H.E. ; The Role of . •: 

•’$;.Proteolytic Enzyme inhibitors and Connective Tissue Proteins in the 
s^v^H^y^Maturation of the Lung. Harvard Conference on Respiratory Distress 
' Syndrome. ‘Academic Press, 99-115, 1973 '•■'■'’ : 'Xi yV'V ■■:::■*■' ' ■ '5‘V-‘ W 

• ; -'< :‘:v v-•-■ yv_ •• ■ •- ’ ‘ : - 

'. : &$y : < ~ : ' : ' : 3. ■’•'■Evans, H.E., Keller, S. and Mandl, I. Lung Tissue Elastxn 
feM?S-;i‘''-Compos it ion in Newborn infants with the Respiratory Distress .. 

Syndrome and other Diseases. Journal of Clinical investigation. 

• J. Clin, invest. 54:213^217, July, 1973 . , . v ..;• ■■,. ./. 

: Fierer, J., Mandl, I. and Evans, H.E. Alpha-l-antitrypsin xn the 

• ‘tangs of Newborns with Respiratory Distress syndrome. ; • J. Ped. , 

85:698-701, Nov. 1974 _ 7 ry ; ■■',.: '•• V’v-"''' ' ’“■; '» 

' ■'’:" 5 . Evans, H., Formaini, N. and Mandl, I. Prevalence of Pi types 

among newborns of different ethnic backgrounds, protides of ..•'•• 


Serum Enzyme inhibitors, , «■•■■?*:■?*>&. 
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R: REDACTED MATERIAL 



1 . ± 


E. Indirect cost* []5¥o of A+B+Q E - 

15. Estimated future requirements: Total request ----- 

_Salaries_Consumable Suppl. Other Expenses Permanent Equip. Indirect Costs 


HEDACTFL $4,649 __ $4 , 935 

- - Year 3 "* 


>37,832 


fe ■ /: 




Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 





















J$k ; Ammonium pensulfate 

.vzv&tsf*?*# -xy *• .'•f-v.v >.&**■-;: Vr. ••“ :•. . 

|$2. ;‘/sodium barbitol 
'anti-serum 
starch '/••' 

y$0sT .Whatman #3 filter and 
.;^-.j;«-(>- Reeves An g e i papers 120 

Tris buffer "*■ 

■•• ‘. glassware ", , ‘ : r MOO 

* ***V'' f v *•*-**-' ■■’. ’"•* . . 

'h.;.pipets — disposable, nondisposable 
micro/ 5 ml/ 10 ml 
freezer boxes for sample storage ' 

'.‘,i for serum and slides 



4. Radial Immunodiffusion 
• : '.-r Material 


TOTAL 


$400 




GRAND TOTAL $4,345 q 

a 
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r bSSK^t?’^^ Otherlources of financial support: '" >?V^ v ft v nV ? : »• ~.V* 

financial support from alt source*/ including own inslilulion, for this on 

t'&V-. 


institution, for this and retail 



flC..i ^^^ma^^^Ba5Sp^!^M~am«e<h.Y active 
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^ing this application. 


Jx? <x4-4-&£ 

o^duzr 
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4~0 * SH 1 ^ 
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| ,'^ h is understood that the investigator and Institutional 
!• ; officers *m applying for a grant have read and accept 
' v* the Council's "Statement of Policy Containing Conditions 
.' * ond Terms Under Which Protect Grants Are Made." 

: ’ rr;^. >fc ' *.‘*.~ r^ : * ■^V-’Cu'ft^'^V ■ r 

' ■• *** ** /*' '* *’* '.'v-'*w; ’ 
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Principal investigator ';^ V/^ ^y' *, .‘ • ’ • , 

Typed Name Hugh E. Evana , M.D^_-_ 

' (\hs-*/l&kfie'UA Ml> Dale *Ljjd 


Typed Name . 

Signature- 

.Telephone — 


940-1000 1776 

Numbtr «"*"»** 


Checks payable to 
^ IfiHisJb-Hogpi-t^ 
Mailing address for checks 


nd Me d ical Center 
of Brooklyn 


Responsible officer of institution 

Typed tium l i--~^l 1r - Philip C. R-btams_ 

Title Executive Direc tor -„ 

Dale t 


Brooklyn, New York 11238 

■ * y• •-... , * ■ ■ • - 


Telephone. 
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*•—: 
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o Research-US. Am Inc. ^v/y^SS'®' 


July 11. 1975 - ■ y < v 


Grant application No. 1033 " .y : ' V ■ y-'-;. y"-' ' ; 

I^ONARY^ y ' ; J , y. 


-’ • T-V ' • 

- To: 


3: The committee comprising Drs. Gardner, Scanners, Jacobson' 

* v . iV * • ® and Wyatt . V. y; y ; .;-k-' v-.. ; y. 

Subject: Gad Feinstein, Ph.D., Tel Aviv University, Israel ;."'y'-’ 

y>!y: ’■ . New application No. 1033 ,.' ..■••■>■ ' . . • ; y>£>.$*' 

y. ; -."Studies on Peptide Bond Specificities, Active Site and • .wyy 

^ Inhibition of Human Leucocyte Proteases which are Implicated ^\ .- 

m' sj-i-ZiZ^ ’'^ n "ths Pathogenesis of Pulmonary Emphysema” ‘H't ••••■ 

' A.V/JV**: 


, , . '^ ? A' . ’“t! *’.■.! i mV-*' 


History 




• The applicant took his option of the grant application, * "-v• ';* 

though a prior informal inquiry was in the process of 
.A'®;;. ^ing handled as a Case (No. 332). -v y. 

‘&yU- : i.V 'y.y ' A -V; ”./.'V'i vi ■ V ^ •' 


Request 


Application No. 1033 requests $24,683 for the first year 
of a two year program. 


Documents submitted 




y, : ••:. ' - ; • 


1. Application dated May 23, 1975 (13 pages, 

including C.V.s of Drs. Feinstein and y ’y ■ 
Janoff. . * *•" -' " 


2. Five reprints." 


>f Drs. Feinstein and y 




DS:wg 

atts. 


D.S. 


-•■•■”« *■&$*!$# 


! A. 

‘.♦Yy^r 

’k- 1 
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. CSSSCouncil For Tobacco Research- tr.S.A. a ' IiJk/ :; ' : '"'" / i r " 

-' : >J*V4&#?^ *" . HO EAST 59th STREET ' ''j f. . • •: > ,V : V |^( JUN 1,3 1975 . >i? /,' 


110 EAST 59th STREET 
NEW YORK. N. Y. 10082 


I \i ^fiT tk*< Cl* jj 


ifLil 


Applfcotion for Research Grant :>vy:' v Date: 77, W7V4 

^ii :: (Use extra pages as needed) „ ■.? .V : -^'’ *^v t'J' : - : y l*‘-‘'Q.' 

.5; it.; Principal Investigator (give title and deqrees): IV Cart Foi refotn Coni rw» ? nnf mnov"* tn T. '■ .'* \ : *T. '*.*'■»•• 


Principal Investigator (givetitle and degrees): Dr. Sad Feinstein, Senior Lecturer In 
biochemistry. B.Sc., M.Sc., Ph.D. . f •... ; . •• ..'- 7«•• 






■ ■-'5*'^ : f - ''■•’••••-^Zj : .‘ - ■ ••-•• .'..v - • • -v.; 

3. Department^) where research will be done or collaboration provided: 

yyyy.A. Research will be done at the Biochemistry Department, Tel-Aviv 
' University, Ramat-Aviv, Tel-Aviv, Israel. - 

B. Unpaid consultation will be provided by Dr. Aaron Janoff, Dept. 
Vfd£l£rYd' °f Pathology, SUNY at Stony Brook, Stony Brook, N.Y. 

'>;'’‘ ,{ ;'4 # Short title of study: ■ ■ ; ‘ ^ * ■* *’*’ , ' 

li; : -'d Studies on Peptide Bond Specificities, Active Site and Inhibition of 
-..vrv:-;;- Human Leucocyte Proteases Which are Implicated in the Pathogenesis of 
£ J%,V'.Pulmonary Emphysema -a’. • ■7: . 

Proposed Parting date: January 1, 1976 . .’ v wy iteJ-f V 


>Wmi!&r r ropo*ea starring acne: yanuary I, |»/b . . 

\lv v 6. Estimated time to complete: December 31* 1977 // * ‘M‘-\ '*^v-d-^V'' d : ; V :: ' r >> x* r :? ! ’ >. ^ 

Brief description of specific research aims: ' ... *. . -- 'dv;V' : "‘xrf&t'ri 

.Identification of the amino acid residues that are involved in the 
blnding and catalytic active sites of the two leucocyte proteases, 

■ '• L' . . : elastase and chymotrypsin -1 ike protease. ,•■■ . 

B. Characterization of the peptide bond specificities of these two >~ 

; ; 'y ;iy ■ proteases v,;.. . . ... . 

C. Studies on'the degradation of °SO.-labelled tracheobronchial ■ 

cartilage by purified leucocyte proteases. ' • . :' : 'WfL 


D. Inhibition and inactivation studies of the elastase and chymotrypsin- 

. like protease by naturally occurring inhibitors and synthetic inactivators. ^ 


■y -»>• •.. 

,' ■ * vu'.Vv,, 






- \?r ' v». ' ‘ O . 
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•'.S'•>,• .*r-y ( .5,'’ * ii^Vy h;';„ fU*Tj4 •*¥*;. -*Y - . • .y : , . . T ' 

9. Details of experimental design and procedures (append extra pages as necessary) - . .V 

j t * \ y r .* * r . .-./v - 1 *•*•' V* 

:attached paper. ' ‘ ^ I:. ^r'2[ 






•1 __**:*■; . **;. ‘’ * '. V *; *’ >■'-'* .1 * - ‘ 
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proteases,'expeclally elastase, as mediators of lung destruction in 
pulmonary emphysema associated with 0 ] -antitrypsin deficiency (Eriksson 
v=^^i?. : n965]; Mlttman [1972]). Levels of leucocyte elastase appear to be 

related to clinical prognosis r in individuals with this disease (Galdston 
al . [1973 ]; Rodriguez et al. [1975]). Elastolytic titer is positively. 

correlated with the severity of lung lesions in animal models of emphysema • 

r. . .......... . ... . . .... • • *•»£.. ...- 

Induced by endotracheal protease instillation (Snider et al. [1974]; -V-i' 

•• ■ ... «Wr>. / - -———.. .:<■ . • •!& rsitfi; 

Blackwood et al. [1973]). Anatomic emphysema can be produced In dogs ;• 

■friw;^;j?2.’ ; f'by aerosols of human and dog leucocyte homogenates, and the lesion ' V:"’ ■ 

severity is positively correlated with the titer of neutral protease V - 


£ *' "* V 3- * . ... ... . . 

activity in the homogenate (Mass et al. [1972]). Both proteases, leucocyte 
'• * v (felastase and chymotrypsin-like protease, were reported (Lieberman and 
.fiawad [1971]) to be capable of degrading human lung tissue. This led 
''to the hypothesis (Lieberman and Gawad [1971]; Lieberman [1973]) that ; 
uninhibited proteolytic activities of leucocytes and macrophages result 

pathogenesis of pulmonary emphysema. - i A : ' -V' *,*• 

• ;>~’r^’'The purification of human leucocyte elastase was accomplished in \ 
this laboratory (Janoff [1973]). More recently, larger scale purification. 

( : r-sn^‘ .°f human leucocyte elastase was reported by us (Feinstein and Janoff [1975a]). 

The elastase was further characterized with respect to its amino acid 
r ?• ; Sy ’ t compos 1 tion, molecular weight, synthetic substrate specificity and antigenic 
properties' (including preparation of a monospecific anti-serum). A 


protease 




/\ *,v 

’V 

;.\£- VS: 






second human leucocyte protease, chymotrypsin-like neutral protease, was 
,^^a^J> 7 purif'i e d by this laboratory (Feinstein and Janoff. [1975b]). Some of the 
SSSSliB physico-chemical properties of the chymotrypsin-like protease were 


\v.-.r.&W.tfi-itf. 


ft**- 


studied including its inhibition by serum protein Inhibitors and synthetic 
inactivators. This latter protease was reported recently, like the . 
granulocyte elastase, to be capable of degrading a natural protein substrate, 
articular cartilage proteoglycan (Malemud and Janoff [1975]; Feinstein 
et al ♦ [1975]). .V. 

‘Our working hypothesis is that leucocytic neutral proteases, especially 
the elastase and the chymotrypsin-like protease, play a significant role in 
the pathogenesis of pulmonary emphysema. Therefore, proposed studies on ^ 
peptide-bond specificities, active centers and Inhibition of these enzymes £j 
could provide important Information necessary for their control in Q 

Individuals with chronic obstructive lung diseases. ■' 7 } 


. ‘ * ' v y. ; " v - 
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bvFeinstein,Ja.iand Janoff, AI»;1975b» hA L Rapid Method for Purification of 
Human Granulocyte,Cationic Neutral 
■*:t : '.‘Characterizat i orr of Human Granulocyte Chymotrypsin 
Biophys. Acta.,'isubmitted 

i‘4 ’ -V*V ~’» *•*«*■* *\ 



. * "'w— - r v ~ V -■ ■•- ’ ' •' - - ‘ *W -• • •• 

fM*; £Oanoff, A. "1973., Purification of Human Granulocyte Elastase by Affinity 
%V'; •.•>? Chromatography, Lab Invest. 29, 458-464. ...; .• .■< 

‘4cixi-• LIeberman, J. and Gawad, M.A., 1971. Inhibitors and Activators Leukocytic 
cc Proteases In Purulent Sputum. Digestion of Human Lung and Inhibition 



Mittman, C., Ed, "Pulmonary Emphysema and Proteolysis". Academic 
:y, Tress. New York and London. .1972, 1 v<.. 


C 


Rodriguez, J.R., Seals, J.E., Radin, A., Lin, J.S., Mandel, I. and 
Turino, G.M., 1975. The Role of Leucocyte Lysosomal Elastase In 
the Pathogenesis of Obstructive Lung Disease. Clin. Res. 23, 349A. 

• • • • 

Snider, G.L., Hayes, J.A., Franzblau, C., Kagan, H.M., Stone, P.S. and 

Korthy, A.L., 1974. Relationship Between Elastolytic Activity and . 

• Experimental Emphysema-Inducing Properties of Papain Preparations. 
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i^f^tal^rocedures^^g^l^g^^ 

iw^hl'-xtb. Identification'of the amino acid residues that are involved Ini. 

V*• binding and catalytic active sites of the two proteases, elastase and 
^y^|^%:^;:E chymotrypsin-Vike protease .:- Purified enzymes will be labeled by use 
'‘^^•j:^4^:Vi-;of Vadioactive-l4beled specific active-site directed reagents. The 



* 'vj:?^ ,\^> : *-■';- v; .' ,7"" m *-.u - ,T ..'»•. ■ ■ ' r . - ^ ; " * : ~ ~, , ' - 

ctjve 'sites 6f_ the Wcbcyte proteasesV..^ !: 3":"3^^* l S^ l '^^^ !;? “^\^^:/^-r^^sS| 

'^rr-rr^r^k*': o * v*_ii.. '_ i_;.» __j .ii./_■ ^ _ j* :r■ •~ ~\v"- ■ 


i^^^^^&^peptides obtained will be-separated from, each other. 7 ’From the~amino "’ 

iur- - : . . ... „.-•••■ - .- •-- ..... ...••.. i.... •- _.. ..... • 

composition..of - the peptides j.t will become evident which peptide /v^ds*:^.-: 

‘ bonds in proteins' - are' susceptible to hydrolysis by the leucocyte !",»•> ■• 

••' --- .•*’•• ' ' •■’■ • •--••• ••-.'•;■.• • ■ • '.(.■•\t'fe' v '.V- 

proteases. In addition a series of small peptides will be tested for- x:r4&*?>;, 

j-'• - ■ *=■ •-••• - • ... - ■• *.»».<• 

C ‘.JI;3:S^'..ri their susceptibility to hydrolysis by the proteases. The elucidation 
';‘ v(^r&v»v*'fof substrate specificity of the enzymes will help to design synthetic ■’'.?$■;£?'*' 

■&>*■• • ,..• c.-- ;•---«• •• - .. . r ■ -. . ' v-^y:«•:.*. 

•'>^.. : :>-\V^#. 4 i'V.-.inact 1 vators of the proteases. - . •• . 

fcyfr»«. ‘ .4>1‘ VJL. fi 1 . . * ■ Aa. .* j, ,1 *. .? - 1 ’* l 1 . - 7 ^ ^ •■»•.•,-’ S..- •*•' * * - • itr^’ 

& t i/y»cr 4 .**n^ '■ 'V • i-^ ■■*■•■ *• ■ V ‘ , A';.*'*. Vi-* t • 3-?3 


C. ‘ Studies on the degradation of ^SCU-Tabeled tracheobronchial carti 1 age ' : * 


by'"Purified lem 
prepared by Inji 

^A* -P4-1 0-0/1' Uni, - 




Lung J5 SO.-labeled cartilage will be 

‘ *T > n ' , ,.J i'Klt 


prepared^by injection of Na 2 Sp 4 to rabbits which-will be sacrificed 
' 18524' hbuVs^'.’TraCh'ial carti 1 age r rings'and 'bronchi al ! carti lage s=s ■ o 

plates-wil T be removed ,• cleaned and-used as substrate for the action ;:■• S :P4|y5 
the proteases. The release of soluble ^^SO. from the lung' tissue “'A-Crt 

■■.v.J. * ; ( r f.".!;:%' s ’ ’ . — . . —- * ■* i * ! v_*'T .* • *■* ---— ‘ ' ir ‘ -- ** - ...... ;• , i-'*i 

>-V>X!*.: i i. will -Indi'cate that Droteolvsis has takpn nlaro Tho HnoHre nf fhc 7m 


will Indicate that proteolysis has taken place. The kinetics of the V .( 
proteolysis and its Inhibition by various inhibitors will be studied. « 

Inhibition and inactivation studies . These will include the testing of 
the capacities of naturally occurring inhibitors from a variety of 
‘'sources' to inhibit'the 1eucocyte proteases. Synthetic'inactlvators wi11 
also be tested for their capacities to specifically inactivate these 
proteases. This approach will be followed with the purpose of developing 
Inhibitors or inactivators with potential prophylactic application in. 
subclinical stages of the disease. " ' 


Cl 

CD 

Cl : :??*?: 
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Electrophoresis, preparative ^Itrace^rifuges^potentipmetric. Titrator, 
v Spectroflourometer,—Gas-Liquid-Chromatography, etc. • r-~ 

raiiGa5,u:t f e- 1 i ec Sj.e^it*..c ccci v&rS-ite- 


. ■ ^n.v > , '-rV^ ■».. .-t- •» - 
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. D v p£CS‘J^v*jX X/p&ptioes^v^fj. ptv.“. tr^J;seGuer.c^ • 'U0:£“'~ 
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y~.si ''..T^Kr^s- 


Av-Qv;. «r gad feinstein,_ ph.p-. 

Zx? : .22 :: ’' x:? ‘ ; '■ ■• 

"• personal Data: ' Born: 


Married: '**fclMCTED 



*• a* ■ 


’£t V v :. *> 

■ • ■ 

'• ; v Y.O» a >L 

■| .'^V 

. ' * *' t.-ft’ 

• '**:*££& 
. ' * 




?*Iv.-VStudles. The Hebrew University of Jerusalem, Israel. 
.£•:•■v’.v■'.•V;. , -T:?-f'-B.Sc. (1962) in Agriculture. 

--,5<' •, ; ,. L . . ... .. .„•.•• •. • ;/ • • • 

n 2>-’ Studies.’ .The University of California, Davis. • 

M.Sc. (1963) in Food Science. • - ' 

• "' v - >*'•' Thesis: Chemical and Physical Properties of the * 

• " -•• .'Proteolytic Enzymes of Stem Bromelain. . 
*;•••>••• Instructor - Prof. 


■ y-*4';,cv^ 


■, ...f: *; v v * * 

V? : ■ ■> \ : ' * •*■ 

- : :>i ■ ■-** 

’> LO* 4 ;V , • « 

' Y w “ • * . • - J 

\vV\ r .ri^vr:■ .i. # ^ " 


* Jl ' *. V*. . — - 


REDAC***-*. 


v> •*. V> 


John R. Whitaker. 


Ph.D. (1966) in Comparative Biochemistry. • . 

Thesis: Chemistry of the Inhibitors of Proteolytic 

• Enzymes and Studies of the Mechanism of ' 

. Action. c :■'■■ .-• - 

■;-•• • Instructor - Prof. Robert E. Feeney. :t 2'l 

Post-graduate studies. Biology Department, Brookhaven 
National Laboratory, Upton, New York, with Dr. Elliot 
N. Shaw. : 

Subject: Enzyme 1 Chemistry. . ; v.. 


1; Xw Tv^j;- Experience: 


IclT- 1 


* • .4-f ■» * 5 .• V*» 


< " 2’'y*-2- ^ ". •: •’.!?* 'V"/ ' 4 V... ■ .L* . : '* \ : * .''.T^?.Y;v* 



Research Associate, Biology Department, Brookhaven 
-National Laboratory, Upton, New York. 


. 1968-1973 Lecturer, Biochemistry Department, Tel-Aviv University, 

: Tel-Aviv, Israel. 


i uu mi ci v ciI .. .. . • •; -y v *. . - 

.■ ' • ■ • ••* 

■■ . •-• . y.rs. 


1973- 


Senior Lecturer in Biochemistry (Tenure). 


1974-1975 On a Sabbatical Leave from Tel-Aviv University. 

Visiting Lecturer in Pathology, Pathology Department, © 
Basic Health Sciences, State University of New York at © 
Stony Brook, Stony Brook, New York. ' CJ 

' CA 
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.^r • «•••-:;. r 1. Gad Feinstein, Abraham Kupfer and Mordechai Sokolovsky. . *••*•$§$&? 

• N-Acetyl-(L-A1 a)j-p-Nitroanil 1 de as a New Chromogenic Substrate for Elastase.^Sg 

■ V Biochem. Biophys. Res. Commun. 50, 1020-1026 (1973). '■ 
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■V J•• ■ 

■ "<•'*V’-rV.-. i-:' 
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,6ad Shtacher, Rachel Maayan and Gad Feinstein. 

Proteinase Inhibitors in Human Synovial Fluid. 

4^>;.Biochem. Biophys. Acta 303, 138-147 (1973). 

Emmanual Shapira, Nili Peylan-Ramu, Yoav Ben-Yoseph, Gad Feinstein and 
: Mordechai Sokolovsky. V..’' •• • - 

4Specific Immunoassay for Quantitive Determination of Human Chymotrypsin 
*L'ty Intestinal Content. - . ;VVrV/v'4"^V'\ : :- '. 

4^Sipi-Ag^:Israel J. Med.. Sci. 10, 1086-1091 (1974).. • - V> 

® ac * feinstein, Ronny Hoffstein, Joseph Koifman and Mordechai Sokolovsky. 

, j. . .4,'Human Pancreatic Proteolytic Enzymes and Protein Inhibitors: Isolation 
:.;£4VAv?v and Molecular Properties. .. Vr 

. 4 'v ; 4 . Europ. 0. Biochem. 43, 569-581 (1974). 

^ VS. Gad Feinstein, Ronny Hoffstein and Mordechai Sokolovsky. '•,V"’4”V V- -v . ' 

' . • - Isolation of Human Pancreatic Inhibitor and Study of Its Interaction 

with Mammalian and Human Proteases. , .. 

: Proteinase Inhibitors, Bayer-Symposium V, p. 199-212 (H. Fritz, H. ,- Vf 

: V:;, Vv-' Tschesche, L.J. Greene and E. Truscheit, Eds.). Springer-Verlag, vV .. V.a-£'*'.v. 
■■*%■&? 9 ^t^;ftf Berl 1 n. Heidelberg.New York. 1974. , 
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6. Gad Feinstein and Aaron Janoff. 

A Rapid Method for Purification of Human Granulocyte Cationic Neutral 

, Proteases: Purification and Characterization of Human Granulocyte 
' Chymotrypsin-Like Protease. ... .' .■- ■-.- ■ 

Blochim. Biophys. Acta., submitted for publication. r . . 

7. Gad Feinstein and Aaron Janoff. 

A Rapid Method for Purification of Human Granulocyte Cationic Neutral 
Proteases: Purification and Further Characterization of Human 
Granulocyte Elastase. 

Blochim. Biophys. Acta., submitted for publication. 
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8. Gad Feinstein, Charles J. Malemud and Aaron Janoff. / ' ...v. V 

35 

The Degradation of Articular Cartilage S0^ by Purified Human Granulo¬ 
cyte Proteases.’ •’ ’&JV 

Manuscript in preparation. . V . ;-rj: • ■ 
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1 a *1971- ~ "V Professor of Pathology, State University of New 
‘^Sr PfjgpS^^^ ‘ York at Stony Brook ; 

^6-January 1971: "Associate Professor, Department of Pathology, 

*?> * N.Y.U. School of Medicine *>•’*; • • . .. . . 

9^1 - 19 . 06 . i *. ' Assistant Professor, N.Y.U. Schoo 1 of Medicine, 

f •„ Department of Patho 1 ogy r • ‘ - .. * 

Instructor, N.Y.U 1 . School of Medicine, - " 
Department of Pathology. • •■■**■ ''vvV*‘ 

’* 1958-1959 'iC -Research Associate, N'.Y.U. School .of Medicine, . 

' T JvDepartment of Pathology •*••-. ’ • 

• f 3 - 19 5S- Teaching Fellow, New York University, .'Department 

ot Biology i‘"Y<■«.■? '- - 
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aduate Advisor, Basic Science Program, Department of Pathology 
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'7-r^f;. USPHS Career Development Awardee, 1962-1971 




&tl~ • ft*’ 

J** 

T f <. *£■ ■ 


EXPERIENCE - N.Y.U, SCHOOL OF M5DICICTE . 

\ .”Gener<al Pathology” (Section: Inflammation and Infectious Disease) 
■*. •- * ' ' "Subeellular sold Molecular Pathology' 1 (Section-: Lysosomes) 

- *.■ • ■* “Biology of Cancer" (Section: Proteases and Co-Carcinogenesis) - 

f A Pathology^Graduate Students Journal JTlub (Preceptor) 

: ^ •’ '* 1 . -Health- Sciences Center, SUMY Stony Brook 


‘General Pathology for Medical Students * * * 
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Grant Application No. 1038 


' PUIWORARY 


''•t *\’i? ’• ' . _ • ' 

; • *:•".* ~ • -u*r»' 


r," /. 


• ; r • V V • To: The committee comprising Drs. Bing, Gardner and Jacobson ' vVyc 

• •> y;f \ ■.; • ■•■ '; ■ ■■ ”-7 : C;W.A' a . ;>r;i ?;;• ■ *" '£$■■•*■ ->Xf 

.Subject: Joseph J. Guarneri, Ph.D., Long Island Jevrish- Hill side 
■•• • ' "7.^ "’ Medical Center, Long Island, New York ' ':;".V'''r ’. A- ’ v ; ^ 

'''/ '''A.: New application No. 1038 ■ •;; : 

'' '..J. ,• .."influence of Cigarette Smoke on the Response of the 
, V;: '' ,:vv■;■.•• Alveolar Macrophage System to Inhaled Bacteria” 


History 
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• ':-?!/'• 
'>A"rN- : 


CTR sixpport of this investigator goes back to i960. In 
March 197^ the SAB denied a continuation application on the basis 
" -f < that funding was not Justified until a significant amount of his 

- previously collected data was published. However, an extension to 

,. March 31> 1975 without additional funds was granted. In March 1975 
.>' • the SAB denied a further application (No. 5^7E) partly on the above 

-basis, and partly because the proposal was much too broad and included 
t ; areas which appeared to be outside the expertise of the applicant. . v ; 

. •' The studies in the present application appear to be concerned A 

with those areas which the applicant can be reasonably expected to fulfill. 

In the past year, Guarneri has submitted two full manuscripts 
-to CTR for review, has published several abstracts and one full paper: 

- one paper is in preparation (see pages 14 - 15of grant application). 

' ■ . •• :-V;'7 *;•:)?? i*-;r .• •' ■ 

■• ; -V Request ^ X- v 

r % .? .* /• ^' ....... .. 

- Application No. 1038 requests $27,897 for the first year of 

— — 1 > --i-J J—— _r» -Li - ji a J.I J—n- -- - <4 w-n*-v i-aI. 


'.V'; r - ^ ^ V.. v 

^27,897 Tor the first year of a^^^^ 
three year plan: estimates for the second and third years are: $29,534 
.. and $31,362, respectively. . 

v.-. : .'V;'' . '• 1 

• ’ *' ^ . . * %. *. '*••• • ' r ":. 

?• .*v> • . :rA>Vi. 
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studies (University of Kentucky Reference Cigarettes) will be 
decided by CTR staff. r^vV'" v ^-0^ 
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macropha 
apidly in 

destroy bacteria when challenged with bacteria in the absence of cigarette ^ 
smoke or smoke-products* Although important# these observations fail to pro— 
/'I’- V' vide a scientific basis for explaining the impairment of macrophage function- 
by smoke and the subsequent recovery of alveolar macrophages from the ad— ?' 

; '* verse effects of in vivo smoke-exposure. To this end# methods and protocols ... 

are presented to distinguish between a direct effect of cigarette smoke on 
' ' the phagocytic properties of alveolar macrophages and those related to a 

suppression Of phagocytosis—promoting factors present in the lung. To acc— 
omplish these objectives# the following determinants of effective macro- - : f. 

■ phage function# as a lung phagocyte# will be studied in the absence of cig¬ 

arette smoke# during in vitro and in vivo smoke-exposure and after the cessa- 

C ' tion of smoke inhalations (a) chemotactic responsiveness to bacterial stim- 
) uli# (b) phagocytosis including the adherence of bacteria to macrophage sur¬ 
faces and the rate at which membrane-associated bacteria are ingested# (c) 

' " the rate of intracellular destruction of ingested bacteria and (d) the 

- availability and immunologic competence of phagocytosis-promoting factors 
present in serum and the lungs. 
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^i^^^^Epidemiologic and clinical reports suggests an increased. incidence" 
||c>f respiratory infections among smokers, especially heavy smokers.^>f;ln | 
^support of such a‘relationship, experimental studies demonstrate'that'acute 
-L'and chronic exposure to cigarette smoke impairs the clearance'of inhaled 
^Pbacteria from the lungs of animals. The alveolar macrophage has been ini- 
.•^plicated as the most important intrapulmonary defense mechanisms which pro- 
•j&rtects the host against bronchopulmonary damage by inhaled infectious and 
Atoxic agents. Repeated human and animal studies indicate that cigarette 
-fgsmoke increases rather than depletes the available supply of alveolar'"macro 
'.^phages in the lung and does not impair cell viability or the mobilization 
_^§-of. macrophages in response to the inhalation of live bacteria."* - In 'addition 
v alveolar macrophages obtained from smokers and smoke-exposed animals re- 
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in vitro and in vivo 1 


osure to cigarette smoke the abilitv of alveolar macrophages to destro' 


bacteria is compromised . These data suggest a direct effect of smoke on 
the phagocytic and/or bactericidal properties of macrophages. In support J 
of this view, recent studies performed in this laboratory under test condi-v™ 
tions that dissociate phagocytosis from bacterial destruction demonstrate’^ 
.that in vitro smoke-exposure has an adverse effect on the rate at which 
bacteria bound to macrophage membranes are ingested and destroyed. These 
findings must be confirmed under in vivo conditions of smoke-exposure in 
the absence of possible artifacts. For this reason a significant part of 
the proposed research is devoted to an evaluation of the effects of in vivcT l 
smoke-exposure on phagocytic and bactericidal activity studied as sequential^ 
and independent processes. The data obtained from other studies also suggest 
that impairment of macrophage function by smoke inhalation may be mediated l| 
by a smoke-occasioned augmentation of the supply and/or immunologic integrity 
of phagocytosis-promoting factors present in the lung. In support of this 
view are two fundamental observations made in this laboratory: (1) in the” 
absence of normal serum or immunologicallv active components of the lung : 


obtained by bronchopulmonary lavage, alveolar macrophages do not kill bacteria 


in vitro, and (2) bacterial challenge in bronchopulmonary lavage material ob 


osed animals results in a marked su 


antibacterial properties of alveolar macrophages . These findings indicate’TJ 
the need for a direct investigation of the immunological accompaniments that 
add to the functional activity "of alveolar macrophages in the absence of .1^ 
smoke, during smoke-exposure and after the cessation of smoke inhalation.’*^ 
Finally, the clinical significance of the data obtained from the proposed ^ 
investigatign is strengthened by the fact that the alveolar macrophage and ”, 
immune systems in the respiratory tract of animals appear to respond to cig¬ 
arette smoke in a manner similar to that of man. • V; '' • ****•'*• 

See pages 16 to 36 for a summary of the Background Material and .x.-. 

Supporting Data that serve as a basis for the studies proposed in this ■ 
grant. . . . - ■ . .‘I-. 

9. Details of experimental design and procedures (append extra pages as 
necessary). See pages 2A-1 to 2A-13. ~ 
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• Flow Chart 4 VS)'/•■/. 


..-..phagocytosis and Bacterial Killing • 
:^|j>^c^J;ii;y'^(a)' Simultaneous Measurements of Phagocytosis 


and Bacterial Destruction \ 

;!(b) Phagocytosis - Attachment of Bacteria to 

jjfc-£r :Macrophage Membranes and their Ingestion ' ffijM E? 

•(c) Bacterial Inactivation - Intracellular ' 


^influence of Cigarette Smoke on Phagocytosis- 
Promoting Factors in Serum'and Extractable from -ss 

■ ;>%" ■ Lu ^s ..r* .v-rV. -v \; 

•••■ ‘2A-7 .''Conce T ' 4-v *= 4 -- : '' v ' '" p 


' .. . 2A (8-11) VSMaterials and Methods of Procedures 

-v »•• .. .- •- . ; . ... 

j *: -\ r ' : ~by ?’/*'*~ *• ' v *♦. .:>•' ■*• v-~ : ? r^l ^ 

V. 2A (12-13) ’^.References for Experimental Design an 
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on the Phagocytic Properties of Alveolar Macronhacres 


Effective Phagocytosis and 
~estruction of Staohvlococcus 


aureus in an In Vitro Phago- 
' osis System 


■ •? ryw&faw&z » -Xn Vitro • y ;■■■ 

Conditions Normal Alveolar Macro- 

of Smoke ? phages Exposed to Cig- 

Exposure ■J/^-;arette Smoke in Tissue 

h-,%jrs£ i>''^Lfvr^.® u ^ ture F l a sks 

■£ A i'r& v ; ' i *.■ *& v^Vk .«•**>.' n •*'* 

> C:V- ¥* L — ------- 
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" .. -V-.VvW'>Y ^ J ‘ ■-•■ V*.V v 1 

~K‘^' ‘Y-Yv*' r - - - -- 

-' v.v- . : ' 

A -Tissue Culture 

Test Condi- Media plus Normal . 
tions of " ”.f4;vand Immune Rabbit /. V 
Bacterial zt%- - Serum ’. 

Challenge *J. 7 •. 

. . !if :\\r ;y/': *•* ’ r * 4 * <=•'' r T 

>' •’£■ ?$ t * •' !k‘i^v'V;' ■ ■'■. 


;, In Vivo ••'; : f ;; : <jv.v ;• 

.Alveolar Macrophages , 
Harvested from the Lungs 
of Rabbits Exposed to \;j 
; •/ Cigarette Smoke 

y-.Vv.i .V‘ • ‘ I ; v.: V • '•••'*. .*?/>/•’ 

----J , 

<r '' ••••■'-'’ *•*.’■ •''• I •;• 

Tissue Culture Media plus 
the Immunologic Components 
in the Lung Retrieved from 
• the Lungs of Normal and :f 
: Immune Rabbits by Broncho¬ 
pulmonary Lavage *' f .[ iy'^ 


<Cvi ?+.: • -- tf 




Parameters 
of' Phago-'^ 
c vtosis t o 
be studied 


^ Chemotactic Responsiveness to Bacterial Stimuli 
^ Attachment of Bacteria to Macrophage Surfaces • 
^Ingestion of Membrane Associated Bacteria 
Intracellular Destruction of Ingested 
.Bacteria by Macrophages V;-j u >..i.Vi‘w-' - V>V,^‘I'!ac 


Serum 

. “Lung . —• 

1. Conpleraent (C'3 f C'5) 

. 1. Complement (C'3, C*5) 

2. IgG 

2. IgG 


3. SIgA 
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; ‘ .‘T . 2A-3 '-' ‘ ■' ‘ •-•“•- ' ?\ 

”T • .^.r u.? ...’*: Experimental Design 

• H.u ;.£ .*.; t —A. Quantitative Measurements of the Influence of Cigarette Smoke 
^» on Alveolar Macrophage Activity ; There is sufficient evidence to suggest 

* : j. that the alveolar macrophage is critically important in pulmonary de¬ 

fense against inhaled bacteria. The specific components of alveolar raac- 
; rophage activity, as a lung phagocyte, which enable it to serve this key 

. w ;*r role in pulmonary defense have been demonstrated. Alveolar macrophages 
/’..•■‘' .•/'are mobilized following the inhalation of bacteria and can effectively 

_**; ingest and destroy bacteria deposited in the lwings. Accordingly, studies 
presented to, assess the effect of cigarette smoke on the chemotactic 
'■/'l.Jyand phagocytic properties of alveolar macrophages. The proposed studies ; 

we re designed to assess the individual and comparative effects of in vivo 
^.^and in vitro smoke-exposure on the antibacterial activity of alveolar 
macrophages, and the phagocytosis-promoting properties of serum and the 
'I;itranunologic components of the lung retrievable by bronchopulmonary lavage. 

accomplish these objectives, all studies will be performed both under 
^2 '• in vitro and in vivo conditions of smoke-exposure and will include al- 
•^C^veolar macrophages from non-immunized rabbits challenged with' Staphylo- 
’ . " coccus aureus in tissue culture media individually supplemented with one 
of the following additions: (a) normal rabbit serum, (b) serum from rabbits 
: immunized against S. aureus, (c) bronchopulmonary lavage from normal rab- 
j : -v^,bits and (d) bronchopulmonary lavage from rabbits immunized against j>. 

'y/.?-, /■y■' aureus . ’.This basic approach is consistent with the specific aim of the ! 

grant proposal to distinguish between smoke-associated changes in the I 

£ antibacterial activity of alveolar macrophages due to a direct effect 

'2$ «<£>**’^[of cigarette smoke on the alveolar macrophage proper and those ascribable 
‘Siy* 0 a smoke-induced augmentation of the immunological accompaniments nec- 
’ S’:.*;'pessary for ^effective antibacterial action by alveolar macrophages. This 

■ information is also needed to provide a scientific basis for explaining ' 

\ **^ .f/the impairment of macrophage function by cigarette smoke and the rapid . ; 



.3 


'■ in vitro bacterial challenge and methods for harvesting alveolar macro 
7 phages^ collecting the immunologic components of the lung by bronchopul-' ■■ 
■ monarv lavaae and iitimunization schedules! are ©resented in detail# ‘ 




C 


monary lavage and immunization schedules are presented in 
under Methods of Procedure on'pages 2A-8 to 2A-11. -- v : 

’ (1) Studies of the Chemotactic Responsiveness of Alveolar Macro- '■ 
phages : An understanding of the influence of cigarette smoke on chemo- 'V 

tactic responsiveness is desirable because the rapid mobilization and 
migration of alveolar macrophages to pulmonary sites following the inhala¬ 
tion of infectious and toxic agents determines the prevention and limita¬ 
tion of bronchopulmonary damage from these materials. The data obtained 
from these studies will be correlated with observation made in this labora-j 
tory (1,2) which demonstrate that ciqarette smoke induced a selective mob¬ 
ilization of alveolar macrophages and did not interfere with the mobiliza¬ 
tion of alveolar macrophages provoked by the inhalation of viable S. au^euj 
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vii. , *-=-.;•;/ _* - • * rt - 

4:^1 of alveolar macrophages adhering to the flat surface of a tissue cul-~; 
: \SJ£^ ture flask containing tissue culture media. Immediately after bac-‘M 
^I’fl'r^terial challenge and at various intervals thereafter, the extra- 
■^pl^'cell'ular fraction containing free or unphagocytized bacteria is isol-* 
".w^tf^ated by removing the supernatant fluid from macrophage cultures with : J 

*-'To recover the viable bacteria within macrophages (macro- 4 



.. . . ■ 

’ f *'^■-‘-'^1? i. 'jj. 

phage fraction), the tissue culture flasks are vigorously shaken after ^jjft 
V*g%; adding glass beads and the bacteria-laden macrophages are lysed by .aS®**’ 
treatment with cold distilled water. In all studies the protocol 
' i&ki"included control flasks containing the tissue culture medium inoculated -3 
r-risiwii-^with 5. aureus . Bacterial counts are obtained from the extracellular^™®*** 
raction, macrophage fraction and control flasks by a standard pour 
plate technique. The rate of disappearance of viable organisms from 
the. intracellular fraction is used to express the percent bacteria 
;•C-Sv' phagocytized, while the difference between the total viable bacterial Wf 
Cvi-• population in control flasks and the numbers of bacteria in the extra- . 

’ cellular and macrophage fractions is used to determine the percent 
bacteria killed by alveolar macrophages. . ' 

■"i-Vv-V’- "• (b) Phagocytosis: Since phagocytosis has been shown to be a 

r.'?'' two stage event consisting of the adherence to and subsequent aestruc-^v 
:; .i .}; r . tion of ingested bacteria by phagocytes, methods will also be-used toJ||| 
• 'jdifferentiate bacterial attachment from ingestion. After challenging 

macrophages cultures with S. aureus for 1.5 hrs, the macrophage frac-^& 
tion is separated from the extracellular fraction, as previously des-^|f 
cribed, and incubated for 15 min in 3.0 ml of tissue culture medium 
containing 2.5% trypsin (Grand Island Biological Company). The 
teria, released from the surface of macrophages by trypsin (adherence 
fraction) are recovered by decanting the supernatant and washing the 
macrophages three times with 2.5 ml of Hanks 1 solution. The bacteria 
associated with the trypsin-treated macrophages are present within 
\ ^ * macrophages and may be referred to as the ingested fraction of the 
total bacteria recovered. To recover the ingested fraction of bac- 
rV teria, the trypsin-treated macrophages will be lysed by treatment with : 
cold sterile distilled water. The numbers of viable bacteria present . 

* in the adherence and ingested fractions are determined from bacterial . 
counts obtained from nutrient agar pour plates incubated at 37°C for 
48 hrs. Under these conditions, it is possible to determine the rela¬ 
tive number of viable bacteria attached to and within alveolar macro¬ 
phages (ingested) at various times during the phagocytic event: Ratio 
of the no. viable bacteria in the adherence fraction to the no. viable 
bacteria in the ingested fraction. X003545968 

(c) Bacterial Inactivation - Intracellular Destruction of Ingested 
Bacteria : In other studies, intracellular destruction of ingested 

S. aureus by alveolar macrophages will be studied in the absence of - ~- 

all other aspects of the phagocytic event. For this purpose ’ ^ 
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^;;'^p. 7 /. : ;lys os taphin (Schwartz Mann) will _be_ used (final concentration' of 'M 
V 150 ug/ml) tcT kill - all extracellular bacteria as well as those 
^ <4^4adhering to macrophage membranes. Lysostaphin is a muralytic en- : ..^| 

-v>, c -V--.:- ; i: 2 y TOe which does not enter phagocytes and selectively eliminates 

extracellular staphylococci .’(5) . Macrophage cultures are challenged ^ 

, 0.1 ml of lysostaphin'; 
minutes incubation' 
incubator and " 
and neutralize the lyso^3$£ 
be released by agitation 
••'•^^t.'»l?'with glass beads and osmolysis with cold sterile distilled water. 

Two hours later, duplicate flasks will be taken out of the incubator 

. outlined above. " Viable bacterial counts will be made 48 hrs laterjfe? 

• +-v.« or V - 11; — ° -— f “ determined as follows: S 

, rr* -• 

'• •' . •* 

a m macrophage 

after bacterial . 

macrophage 
after bacterial 

J|P&^HE ABOVE METHODS ARE CURRENTLY IN USE IN THIS LABORATORY* i 

- Quantitative Measurements of the Influence of Cigarette Smoke v^f- 
•■~>,^r^ K 6n Phagocytosis-Promoting Factors in Serum, and Extractable from the 1 

Lung by Bronchopulmonary Davacre : There is evidence to suggest that , 
v cigarette smoking alters the relative distribution of the immuno- 
globulins and complement proteins in serum, tracheobronchial mucosa 
[and lung J6,7). The C'3 and C'5 complement proteins and the immuno-’’ 445151 
globulin IgG and SlgA are of specific interest for the following 
reasons: (a) C'3 and C'5 are the principle complement components'; 

[responsible for the chemotactic responsiveness of phagocytes to bac¬ 
terial agents (8), (b) C*3 and IgG are the best characterized op-’ 

sonins found in serum and bronchial fluid. In this regard, IgG has 
been shown to increase the rate at which bacteria attach to receptor^ 
sites on the surface of phagocytesjand IgG and C'3 enhance the rate.^M^| 
of bacterial ingestion by phagocytes (9) and (c) SlgA is the major 
secretory immunoglobulin produced locally in tracheobronchial mucosa. 
Because of its ability to alter bacterial growth rates (10), bacter- 
ial viability (11) and the adherence of bacteria to mucosal surfaces(12) 
SlgA may be a central factor in the role of the alveolar macrophage 
as a lung phagocyte. For these reasons studies are proposed to assess 'v 
the effect of cigarette smoke on the concentration and activity of ■ 
the above humoral factors in serum and bronchial fluid. This informa— 
tion is needed to differentiate between smoke-occasioned changes in 
macrophage function due to a direct effect of cigarette smoke on the 
alveolar macrophage and those ascribable to an augmentation of the 
immunological accompaniments necessary for effective antibacterial 
action by alveolar macrophages. 
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; '.:.r’ • (1) Studies of the Influence of Cigarette Smoke on the Concent 
- * tion of Immunocrlobulins and Complement Proteins Extractable from the : %#Sg» 
Lung by Bronchopulmonary Lavage ; The relative distribution of C'3. 

... C'5, IgG and SIgA will be determined in normal rabbits and rabbits 
I. , -immunized against S. aureus prior to and after exposure to cigarette 
smoke for 1, 5, 10 and 15 days. Quantitation of the humoral factors 
tfy.in question will be made by electroimmunodiffusion..as outlined undef" %g ' 
Materials. and Methods “of Procedure on page 2A-10. ’ 


y. '• (2) Studies oif the Influence of Cigarette Smoke on the Phagocytosis- *^ 
/ Promoting Activity of the Immunoglobulins IgG and SIgA and Complement 
Components C*3 and C'5 ; To accomplish the above, experiments will be , 

: performed to establish the individual and relative contributions of 
V.C'3, C*5, IgG and SIgA to the antibacterial activity of alveolar macro^l; 

phages. * For this purpose, separate studies will be performed to com- 
-pare the ability of alveolar macrophages to phagocytize and kill S. 

aureus in serum and bronchopulmonary lavage fluid prior to and after :mw 
■ 'treatment of the serum and bfonchial fluid with individual inhibitors 
*’ and/or absorbants of C*3, C'5, IgG and SIgA* The SIgA determinations 
a PPly only to the bronchopulmonary lavage studies* In the course of 
■*v.these studies, direct measurements will also be made of the activity 
• (immunologic competence) of each of the immunoglobulins and complement.;;^ 

. components by equivalence point titrations against their respective 
: antisera. The selective inhibition and immunoglobulin-complement 
activity studies will be performed with alveolar macrophages harvested ^ 
from non-immune animals and challenged with S. aureus under the follow- 
^ ing conditions of bacterial challenge: (a) in Hanks’ solution contain- 
‘^ing serum from either normal rabbits or rabbits ‘ immunized against S. 

. aureus prior to and after in vitro exposure of the sera to various 
concentrations of whole cigarette smoke and (b) in bronchopulmonary 
>;fluid obtained.from either normal rabbits or rabbits immunized against 
V S. aureus npt^exposed to cigarette smoke, immediately eifter in vivo 
exposure to cigarette smoke and after the termination of experimental 
- smoke inhalation. . .. ;,V ‘+ 

/ .■ ■* . '■ ^ 

: ; The methods used to achieve selective depletion and/or absorption 
of each humoral component and technique used to perform equivalence 
point Jtit rat ions are presented in detail on pages 2A-11. ‘ " :?f*t 
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-.:••• ■■t : -.'A. ' Conditions of In Vivo Smoke-Exposure : A continuous stream 

• of puffed cigarette smoke generated from commercial non-filtered 70 mm 
...cigarettes is produced by an automatic smoke machine designed to 
. sequentially puff 30 cigarettes to a 20 to 23 mm butt length. The 
;V4\smoke generating apparatus is adjusted to deliver a 35 ml puff of 
■W&>; 2 sec duration from each cigarette once every min. Cigarette smoke 

is ■ drawn through a smoke-exposure chamber at a rate of 25 liter per • 
mm by a secondary- airflow of room air created by a vacuum pump 
cated at the”downstream "end of the exposure chamber. Airflow is 
4 monitored with a rotometer and controlled to produce chamber concen-’ 

! trations of cigarette ’ smoke of approximately 1 part of whole cigarette ' ^-V 
• - smoke and 25 to 30 parts room air. Control animals are placed in a 





chamber and sham-smoked with unlighted cigarettes and subjected to a 
secondary airflow'of room air. ’-V\ a 

:• In the present studies Albino New Zealand "male rabbits will be '’’'$$■$1 

exposed daily for 1.0 hr to whole cigarette smoke for 1, 5, 10 and 
15 days over a 3 week period. These are the same conditions of smoke- ’,s$p- 
exposure used in this laboratory to assess the influence of acute and 
extended exposure to cigarette smoke on the clearance of inhaled bac- " 
teria from the respiratory tract (see Addendum I, Supporting Data, 
pages 19 to' 33. J 1 • 

.■■■ . - •• y--.v a. 

B. Conditions of In Vitro Smoke-Exposure ; A commercial brand 

of non-filtered cigarette is attached to a 30 ml syringe by a rubber 
tube and smoke is produced by withdrawing the barrel of the syringe 
at a rate of approximately 18 ml per second. Six successive “puffs 
of cigarette smoke are introduced into the syringe and emptied by 
removing a "rubber tube containing the lighted cigarette. " ; The smoke ’ 




- . cigarette smoke and control and corresponding macrophage preparations 

exposed to cigarette smoke. Under these conditions, macrophage cultures 4'| 
...4 . .are exposed for 1.5 hours’to whole cigarette smoke. v: -Y 


V*- '4; 


r ’ C. Conditions of In Vitro Bacterial Challenge : Alveolar macro- * 
phages harvested from rabbits are placed in tissue culture flasks con¬ 
taining a tissue culture medium (Hanks’ solution) and normal serum, 
immune serum, normal bronchopulmonary lavage, immune bronchopulmonary ’ 
in accordance with the protocol of each study. Immediately after inocu¬ 
lation with fixed numbers of Staphylococcus aiireus (FDA 209P, phage V ' ; ; 
type 42D) and at 15 min intervals over a 90 min period after bacterial ; 4 
challenge, the macrophage cultures are processed to measure overall 
antibacterial activity, phagocytosis and bacterial destruction as outlined 
on pages24-25. To determine if the effects of in vivo smoke-exposure 

■10035459^: 
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ijt Alveolar macrophages 
•its weighing 1.0 to 2.0 

.4- al f~1 *PVio arc?male arp M *&fe{£2 i$J 


on macrophage function are reversible, overall antibacterial activity, || 

'“ f 'phagocytosis and bacterial destruction will be measured immediately 
' '• following exposure to cigarette smoke for 1, 5, 10 and 15 days and 

ft 1, 5 and 10 days after the termination of ejq>erimental smoke inhalation. 

W ' . 

’ ' -c.r • v,. 

-^:s- D. Harvesting- of Alveolar Macrophages ; 
l:'-a re harvested from the lungs of albino rabbits 

£v»' kilograms by the general method of Myrvik et al.('13). The animals are ^W* A , 
"Wivlcilled by injecting air in the marginal ear vein. '.This method of 
‘ sacrificing animals is used to avoid any depressant effects that 
•• Anesthetics may have on alveolar macrophage activity. The trachea ' 
is exposed and canulated with a sterile polyethylene tube, and 17 ml 
of sterile Hanks' solution is introduced in the intact lung. . It is , 

-..allowed to remain in the lung for 6 min, and then is recovered by : v ‘ : ' 

• • aspiration. The lavage fluid is centrifuged at 2000 rpm for 10 min. 

" The resultant supernatant fluid is separated from the cell pellet by 

-decanting thus dividing the aspirated material into an alveolar macro- ' 

■ phage fraction and an acellular* fluid fraction containing the immuno- v vTi.%^' 

' logic contents of the lung retrievable by bronchopulmonary lavage 
• The acellular fluid fraction is stored at - 70°C and later processed 
.. as described below (see E) . The numbers of macrophages present in the 
macrophage fraction are enumerated in a bright line hemocytometer and 
differential counts are made on Wright stained smears. - By this method 
95% of the macrophages harvested are viable as determined by the Eosin 
Y dye exclusion test (14). ■ 

.-•-yy E. Processing of Bronchopulmonary Lavage to Characterise Immuno- 
logic Components Extractable from the Lung: The acellular fraction of 
lung harvests (see above D) will be concentrated 5, 10 and 50 fold by 
ultrafiltration in Diaflow Membranes (Amicon Corp.). To date this 
yw;-' method of processing the acellular fraction of the lung has resulted 
•j.in the recovery of bronchopulmonary lavage material capable of promoting 
the phagocytic activity of alveolar macrophages in the absence of ex- 




V ;/ , 




, *"■% ; - 


ogenous serum. 




.. . ‘ ,-y; 

"*' v’* ;/*■ 


F. Immunization Schedule: 


1003545972 




(1) Parenteral Imraunization : Antiserum specific to S. aureus will 
V be produced in rabbits as presented by Oeding (15) v . A suspension of 

1 * ^ to 4 x 10^ staphylococci/ml is centrifuged at 6,000 rpm for 20 min * \ ; V>r 
and the resultant supernatant is discarded. The pellet containing staph¬ 
ylococci is resuspended in 4% formalized saline and stored at 4°C for // 

24 hrs. At this time, the formalin-treated bacteria are streaked out 
•on blood agar to test for the presence of viable staphylococci. If .t.]* 

bacterial growth is detected, the formalin suspension of bacteria is '?vvr. 

, stored at 40 q f or 24 hr intervals until total bacterial death is achieved. 

^ The suspension is then washed and centrifuged 3 times and resuspended in 
i saline. The rabbits are treated with the formalin killed bacteria accord- 
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ized S. aureus. 


After 5 days the rabbits are now injected iv with 
d O.ft ml nf fnrmal i n-Tci Tlefl Rl-anhvlnrnrri nn 3 • 


0,4 ml, 0.6 ml and 0.8 ml of formalin-killed staphylococci on 3 


oSfV, ■ 


- 


successive days. Five days later the rabbits receives iv injections 'Mg 
with 0.8 ml, 1.0 ml and 1.0 ml of formalin-treated S. aureus on * 
three successive days. ~ Finally, five days after the termination JT ‘ 


*(! -V'‘ 
** 


bacteria, the animals are bled and serum reactivity is tested by 
double immunodiffusion against 5. aureus . Upon confirmation of th^ ,$M 
achievement of a high titer, all the animals will be exsanguinated 
by cardiac puncture. In addition, at this time, lungs of the sacri- 
ficed rabbits will be washed out by bronchopulmonary lavage, con- 
.centrated and tested for activity against S. aureus as outlined above 


- - •*> ■: 

(2) Intranasal Immunization: 


m 


Since it has been shown that the -fe 


intyanasal or aerogenic route of immunization favors the products on 




of SIgA agglutinative antibody on bronchial secretions in response 
to a given antigen ( 10 ) this method will be used for the purpose of 
studying the influence of SIgA on the phagocytic capacity of alveolar ,|i 
macrophages. Rabbits will be immunized with heat-killed S, aureus 
( 10 9 organisms/ml) by intranasal inoculation utilizing the procedure 'J^j 
and immunization schedule of Reynolds et al (15). In short, 2 ml of 
S, aureus suspension will be instilled intranasally with an eye 7 ?^* 

dropper 3 times per week for 2 weeks or until agglutinating anti¬ 
bodies arc detected in bronchial lavage material. ■ ..... 


■ S-J:? 


G. Quantitation of C'3, C f 5, IgG and SIgA ; Quantitation of the 






' (- M s 


immunoglobulins and complement proteins in serum will be performed 'i'ty 
by the method of electroimmunodiffusion as outlined by Merrill et al 
r (17) . -The antirabbit IgG, C'3 and C'5 sera and the appropriate anti- 
-gen standards needed for the procedure will be purchased from Micro-^^ 
biological Associates. ' The same methodology Will be used to ouanti- * 
tate C'3, C'5 and IgG in bronchopulmonary lavage material. In addi-';'£ 
tion anti SIgA and SIgA standards previously prepared in this labot-a- 
tory by the method of Cebra and. Robins (18) will be used to quantitate ■ 
the amount of SIgA extractable from the lungs by bronchopulmonary 1’ 

lavage. •• • 100354SS73 

With regards to the elect roimmunod if fusion method proper, glass 
slides (1“ x 3 W ) are coated with 0.3% Ionagar containing 0.05% gly¬ 
cerol. The slides are then coated with 2 ml of Agarose in a vernol 
buffer (pH 8 . 6 , 0.05 M) containing multiple dilutions of antiserum 
against the specific antigen under study. After the slides solidify, 

3 circular wells are cut into the agar along the short axis of each 
slide and filled with 4 ul of the test serum or bronchial fluid. ’ * 

The slides are now subjected to electrophoresis for 90 min at 150 


volts. After electrophoresis the slides are washed in saline and 






distilled water for 1 hr and finally dried at 37°C. ‘ The dried slides 




K.v 1. : 

■ - -"T.- ' . • 
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are stained with; 0^1% Amldo ;Schwartz’’in 1.0% acetic acid.’The’-' ^^ ^^g 
length of the resultant precipitin lines formed by the migration' 

• of the antigens present in’ serum or bronchial lavage is measured 
.and plotted against the precipitin lines formed by standard anti- 
gens of known concentration. . A new standard curve will be con— ' 



-- - -- r - - •*. *.;**££ V 

is centrifuged 

*,■*- * •*■* %*' ■■-’v*'- • «., — ;'V’*'A 1 
■ • .“*•*« ' .... ./••v p*wV^% 

. . • * ’ y • •,.* *."* *y*/- ’-?$*:i< 


‘ * v’ 

\r« v ~v-. • 


Depletion of C*3 will be attained by reacting serum or bronchial 
lavage material with Zymosan (1.35 mg/ml} at 37°C for 1 hr (18). 

The test serum or bronchopulmonary lavage material is centrifuged 
and the supernatant free of C3 is recovered 

r ./ - The absorption of C‘5, IgG and SlgA will be performed by rood- "^Vil¬ 
ifications of a standard immunoadsorption technique described in 
detail in published reports (20,21). Sepharose 4B is swelled, emiil-’^ 
ibrated in an appropriate~buffer and coupled with either anti C'5, 

, IgG or SlgA sera at 4° c on a rotary shaker overnight. The antibody- 
gel complex is placed in a beaker containing serum or bronchopulmon— 
ary lavage material and mixed gently for 2 hrs- at room temperature. 

The suspension is centrifuged at 2,500 rpra for 20 min at 4°C to 
pellet the Sepharose beads containing the antigen—antibody complex. 

The supernatant free of C'5, IgG or SlgA is decanted and filter- ' 
sterilized. i •;r :< 1 ;• 




■ v 


"... • ;,i .• ■ The completeness of depletion or absorption of C'3, C'5, IgG -/■$;££ 
and SlgA achieved by the methods presented above will be monitored 
by double immunodiffusion against appropriate antisera. Failure of 



. .. 

serum and bronchopulmonary lavage material to react under conditions cJ'j 
of Ouchterlony analysis will be used as an index of the completeness 
of depletion or absorption. ‘‘Since the reaction between IgG and anti'f^ 
IgG is complement dependent, serum and bronchopulmonary lavage levels 
of complement will also be measured. • ••;• V s 

.:r -r, :; :■■■ . 

. . . ' * * • ■*’ • .. j v fi*/* • • .* *.,fV v •'***• . 

I* Equivalence Point Titrations : Equivalence points will be 

determined by the method described by Campbell et al (22). Serial Y.Y 
dilutions are made of antisera to C'3, C # 5, IgG and SlgA and a fixed \ 
amount of serum or bronchopulmonary lavage material will be added to ‘Y; 
each antisera dilution. The highest antisera dilution showing the 
greatest amount of precipitation is considered the zone of eauiv— 
alence. The time of the reaction is also noted. 



1003545974 ^ 
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<ry^jkaB JivKyV'C^/^O. Spoce and facilities available (when elsewhere than item 2 indicates, state location): • * f ^:V~r^ r '-i ^r,*^ JJV,. / T 


7*t^ --:?v%jThe Microbiology Research Laboratories are located as a complex in the '%% 
rS^liJ! 7 ^ Triboro Hospital at JDueens Hospital Center, Jamaica, New York. They in— .,7r§ri 
■■ v^.clude: (a) an aerosol exposure laboratory, (b) a smoke-exposure laboratory, v *^ 
..;.:??*Jc) individual 1 aboratories for macrophage studies and microbiology, (d) <&£} 

-, ; (i ; I i |.‘.2 rooms for storage space and refrigerators. Animal quarters are provided '*'V 
-V^in another area of the hospital. The entire laboratory area occupies 
3.;f.f 1 y^l J approximately 700 . square feet. r 7ZT7 * * : : t0 r *" - ; .- ? " - ■ c“' -*£$*> 

'%?**! •Jj- -Xrl*:-'';•:>. 5 . ••/. ■ •’• :.i^. 

y/^y'^The equipment in this area includes a complete bacterial aerosol gener— 

.] - ating and exposure system with mixing chambers and decontaminating units, ■*£. 

— , ■ -^‘C and an Anderson apparatus for measuring particle size of bacterial aero— ‘ ■./■■#■* 

*' i ^'-■c.-.v-y sol 3 1 A cigarette smoke generating apparatus and exposure chamber and a ^‘^r 5 

1 sequential sampler and gas liouid chromatography unit for determining con— ‘/: 

I > -Cr-r'" cent rat ion of . the particulate and gas phase of cigarette smoke. Other 

jf . ~^‘>.jnnajor instrumentation present include the followings (a) standard micro— -l Ai; 

•'^scopes, Cb) 1 infusion pump, (c) a centrifuge, (d) 2 large refrigerators, % 

(e) conic dismembranator, (f) 2 water baths and shaker, (g) 1 freezer, 

(h) 2 incubators and 1 environmental chamber, (i) 4 vacuum pumps, (j) pH ■% 

'-jy meter, (k) Beckman DU2 recording spectrophotometer, ( 1 ) spectronic 20 . v -- 

spectrophotometer, (m) Gilson respirometer, (n) a lyophilizer unit, (o) 
immuno and disc electrophoresis apparatus, (p) large autoclave, (o) analyt- 
: ical balance, (r) flash evaporator and (s) Isco automatic fraction collector 

t 'y g^' for liquid chromatography. There is also equipment for qualitative and 
| ” V quantitative ^bacteriology studies, tissue homogenation, administration or 
I Vv.v’^gas mixtures and animal surgery. A Revco deep freezer (-75°C) is also 
:y;M performance scintillation counters capable of isotope .-if \ 

^I^ork are present^in the hospital and available for research use." In addi- 
f ^ ^tion;; a jEully emiipped laboratory capable of performing histological and :V 



11. Additional facilities required: 


o yj None .~ 


imm*- 


I •; - ' ; 

• |^ ~£*»7 ; : {; 
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^ * ^2. Biogrophical sketches af investigalor(t) and other professional personnel i(oppend): 

4 * ' See pages 6-13. 

: • 13. PubllcolionJ: (five motf recent and pertinent of invesligator(i); append list, and provide reprint* if available). 

. See pages 14 - 15 and Addendum II. 
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R: REDACTED MATERIAL 




























Cigarettes for smoke studies 
Mice 

Rabbits T*\ .-•.- ,\'\<-yy ; 

Immunodiffusion Plates, Antisera, '‘.':'y '/ 
Radial Immunodiffusion kit and templates, ; 
Antigen standards .*•’ V ' -.T. 

Tissue culture glassware, tissue culture 
media and bacteriology media, and nebulizers 
Petri dishes and plastic disposable pipets 
and bacteriologic filters : ■j uA'.y.l: 






Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 






R: REDACTED MATERIAL 







v&rwzJaaef 9 ^^ 9 ^^ v^-TV* 




■Mz 




\m 


i*:> 










'WsS’M. OtKer joi/rcw of.finonti 
financiol uipport 

fPS 

?§r»dC 

£^3 J®© 5 £v>->^vS^'Jrrtl. of Proi«l 



J !Wy£*Z&-'-': “j> 






Resistance 


vii 4sy y*_tr ) vA 


Long island' jew 


* , v J * -**' ~ 3*,*Ii 4 .| vj, 1 ; X f ' ^ f • » • * 




Renewal of LIJ/HiTl™ 
side Medical Center 1 
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-IS 


’ Checkl payoble |o ^ Responsibly officer of institution 

: .^r>' Lo(^ , Island Jewish-Hillside Medical Ce nter Typed!Name James E. Mu]vlhi 11, D.M.D. 


' ft ii understood that the investigator and institutional Principal inv 

officers in applying for o grant hove read and accept 

•he Council's "Statement of Policy Containing Conditions ' Typed Namj 

' and Terms Under Which Project Grants Are Made." 

* »,.*/ . , , .. -, * :*- Signature _ 


Prino'pal investigator 

Typed ^ Jos^Rh J^, Guarneri, Ph.D. 
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•^£^12 ^Biographical Sketch Joseph J«. Guarneri, Ph.D. Principal Investigator 
^ip^p "lJAME? ";:>ry joseph J* Guarneri, Ph.D. v / ! 


^ v<T v . ‘ »/. •> 


..../A' , /, OFFICE: Lonp Island Jewish-Hillside Medical Center/Queenst 
.’. '’!7 Hospital Center 

82-68 l61|th SI?., Jamaica, Mew York 11L32 


REDACTED 
-990-2335 . 


A ?*:■■■■' BIRTHRATE AND PLACE: .•■' •?' CPn&C.TPr 

^'' CITIZENSHIP: ''•■ A'-••:<*- 






MARITAL STATUS: ,;• 


SOCIAL SECURITY #: 


EDUCATION: 


<- ; : >'I , t ■' 


REDACTED 




REDACTk 


New York University; B.A. (Biology), 6A? 


'- Saint John r s University; M.S. (Microbiology), 

'-•- - 6/63 •'.'•* * ‘ 

.’.■yRacDACTED - Saint John f s- University; Ph.D. (Microbiology), 

$£L ... V: v : r 6/66 • ;\ : 


’ ^ \: ■/•‘-‘jV 'v ;; 6/66 * ■ W/; 

'^^^ ItmiRNSHIP RESIDENCY : Not applicable. ' >7^ 

MILITARY SERVICE: 1/19 - ?A6 - Sergeant,' U.S. Army; Medical Corp., Camp 

--.•.« ■ • • • -.•'.•%*’• Lee, Virginia f y.;-^ .. ; ; 

s- '*■ .4,tr -A 

BOARD STATUS: "’ -?-f ‘.sT American Society for Microbiology; Certification asA i^jggg 
' :v-V v-* —— Specialist in Public Health and Medical Laboratory ' AiMsS 

:..^v; .y - -- Microbiology: •. ; '■ 


TYPE OF PRACTICE: 


• LICENSURE STATUS: 


ACADEMIC POSITIONS: 


American Academy of Microbiology; Fellowship (Pending). ; 

Not applicable. 1003545981 Sg 

Certificate of Qualification for Director of a Clinical 
Microbiology Laboratory, City of New York, Department of 
Health. ‘ ' fTT ; 

9/61 - 6/66 - Research Associate, Division of Respiratory 
Diseases, New Jersey College of Medicine and 
Dentistry. 

6/66 - 6/68 - Instructor in Medicine, Department of 

Medicine, New Jersey College of Medicine and 
. Dentistry, Jersey City, New Jersey. A.j^- 

7/68 - 1/72 Director, Pulmonary Aerobiology Research A"- 
Laboratory, Division of Infectious Diseases, 
Department of Medicine, Saint Vincent Hospita: 
Worcester, Mass, •-•v- v r 




.j-. •<; 2 . ;• 

3 “7 "* t. 
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.ACADEMI C POSITIONS: 1/72 Attending Microbiologist j' Long Island 

Jewish-Hillside Medical Center/Queens ' 

: • • '*y-p . v.'.. 4 =. Hospital Center. ' .• . %Su : '-f: 

* 6/73 ^ V\-‘ : Associate Clinical Professor Pathology, ' 

* SUTJY at Stony Brook. . /vtV.r ,. ■ - 

6/73 / / Coordinator Allied Health Sciences, Queens ’ ’;■& 


a*t>vV/'V; 





•• KEMDERSHIP IN • •■:. r-’Vv * 
PROFESSIONAL SOCIETIES: 


•• -Vi'--.: 




fr-r^r 


jpr* 


\ ‘ V 4t ■?: 4 


■sp ?=*?>- 
V ? 


$ s« J* 


HONORS AND AWARDS; ■•* 

f' : t ?.£ 0 ; ■. ■ 

••..'* &*£*$*« •■•'. 'ii:Tr 

■■ / - 


Sigma XI, Saint John's University, 1963 . I-:.’ 

.3/68 to 5/69 - Public Health Service. H.I.H. Award #A.I. 

08963 - 01 . • , . •... 

Title: The Mechanism of Pulmonary Resistance to Infection. 
Principal Investigators: G.A. Laurenzi, M*D. Associate 
Director: J.J. Guarneri, Ph.D. - Amount :& 67 , 769 * 

7/68 to 6/69 - The Council for Tobacco Research-U.S.A* itrV' 
Grant Award //?U7# Title: The Effect of Cigarette Smoke 
on the Nature and Function of Alveolar Macrophages. : 
Principal Investigator: G.A. Laurenzi, M.D. Co-Investi¬ 
gator: J. J. Guarneri, Ph.D. - Amount $36,13?. 


. TV 

. - t. 


9/60 to 6/71 - Saint Vincent Hospital Research Foundation. 
Title: The Role of the Alveolar Macrophage in Pulmonary ,J 
Defense Against Inhaled Bacteria. Principal Investigator: 
J* J. Guarneri, Ph.D. Amount: $ 18,66?. ,; ‘T 

6/69 to £/72 - Public Health Service. H.I.A. Award • 

#AI 08963-02. Title: The Mechanism of Pulmonary Defense. 
Against Infection. Principal Investigator: G.A. Laurenzi, 
M.D. Associate Director; J.J. Guarneri, Ph.D. - Amount: 

$128,137. It _;. ^ 


* ’■ '■ IA ■* • 

> / *■ ~ v ^ . * 


„• _ •. vs 
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• ; FiBUCmOFiS: " (Pape^i 5, publi^ed or'in press ). ’ ’'?*" '■*< ' : " 

# . Lsuranzi, G.A., Guarneri, J.J., Endriga, R.B. and Care/, J.P.: Clearance' of Bacteria^P 
by the Lower Respiratory Tract. Science; 142: 1572-1573, 1963. • ■ •;•• •? \ . 

2. Laurenzi, G.A., Guarneri, J.J. and Endriga, R.B. "important Determinants in Pulmonary . 
' > Resistance to Bacterial Infections," In the Pathogenisis of Chronic Obstructive 


■ 3. Laurenzi, ft.A., Guarneri, J.J. and Endriga, R.B.: Important Determinants in Pulmonary v 
. //Resistance to Bacterial Infection. Hedicinia Thoracalis 22: 48-59, 1965. “ 

'• •••*• vnr'-.- »'!*'• :v'-•-.•'•••■ •». .'•• •. 4 "c*- : >.■(’. ‘V 

4. Laurenzi, G.A., and Guarneri, J.J,: A Study of the Mechanisms of Pulmonary Resistance ’ 
to Infection: The Relationship of Bacterial Clearance to Ciliary and Alveolar Macro-*?%> 
phage Function. Symposium on Structure, Function, and Measurenent of Respiratory i&fv 

- .-. Cilia. Am.’ Rev. of Respiratory Dis. 93: 134-141, 1966. / ... 

'*-> *. -’** ' - - ■ J '* r . • :;V' V:, .-tfisi&K'.'ffi 

5. Laurenzi, C-.A.., Yin, S., Collins, R., Guarneri, J.J.: Mucus Flow in the Mammalian K/si&y 
. .. Trachea. Current Research in Chronic Obstructive Lung Disease. U.S. Public Health !'*<«£. 

Service Publication No. 1787: 27-40, 1967. . ,.^,; v .../ v 

6. Laurenzi, G.A.-, Yin, S.,*and Guarneri, J.J.: The Adverse Effect of Oxygen on Tracheal* 

Mucus Flow. iJew England J. of Med. 279: 333-339, 1968. • r 

- : r--■ /■•. - ■ - * 


7. Guarneri,'J.J. and Laurenzi, G.A.: The Effect of Alcohol on the Mobilization of ’ 
Alveolar Macrophages. J. of Lab. and Clinical Med. 72: 40-51, 1968. • . 

% * ''.V 

Combs, T.J., Guarneri, J.J., and Pisano, K.A. The Effect of Sodium Chloride on the 
• Lipid Contents and Fatty Acid Composition of Candida Albicans. Mycolopia IX: 1232- '—/fv 

./^1239, 1968.^.^/ ■ , •. ' ..... - .. ,v ; 

' 9. Cuarneri, J.J.: Clearance of Inhaled Bacteria from the Murine Respiratory Tract. In 

Developments In Industrial Microbiology. American Institute of Biological Sciences“-?n^ 
Washington, D.C., Volume 16, 1974 " •• ~ *- 

10. Khan, F., Guarneri, J.J. and Sierra, M.F.: Primary Pulmonary Sporotrichosis"Comoiica- . 
ted by Perirectal. An. Rev. Respiratory Dis., 1975 -■ . 

U. Guarneri, J.J.: Influence of Acute Exposure to Cigarette Snoke on the Alveolar Mac- 
rophage System. Submitted to J. of Lab. and Clin. Med. 


ABSTRACTS: (abstracts ptablished and presented or read by title) 
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la. Laurenzi, G.A., Guarneri, J.J. and Endriga, R.B.: Bacterial Clearance from the Lun^ 
of Mice, Fed. Proc.: 22: 255, 1963. . 

2a. Laurenzi, O.A., Endriga, R.B., Guarneri, J.J. and Carey, J.P.: Important Determinants 
in Resistance to Pulmonary Infection. J, Clinical Invest. 949: 42, 1963. 

Laurenzi, G.A., Guarneri, J.J. and Endriga, R.B.: Important Determinants in Pulmonary 
■ Resistance to Infection: Proceeding of Seventh Aspen Conference on Bronchitis and 
. Pulmonary Emphysema, p. 1-4, 1964. . . "/ - .r‘. - 
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lia. Laurenzi, G.A., Collins, B.J., Yin S. and Guarneri, J.J.; The Adverse Effects of 'JjsSggsL. 
High Oxygen Breathing* and Hypoxia. J. Clin. Invest. U5: 10 35* 1966. . 

5a. Laurenzi, G.A., Yin, S., Collins, BvJ. and Guarneri, J.J.: Mucus Flow in the 

Mammalian Trachea, ^Proceeding of the Tenth Aspen Conference, p. 100, 1966, . ;^f |p | 

6a. Laurenzi, G.A., Collins^ B.J., Yin, S. and Guarneri, J.J.: Adverse Effect of High’Jllpjp 
''-r't Oxypen Breathing on Tracheobronchial Mucus Flow. Amer. Rev. Resp. Dis. Vol. 96 : m£s$f\ 
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7a. Guarneri, J.J., Combs, T.J. and Pisano, M.A. j Lipid Components of Candida Stella-”’ ’&0r • 
: . tolde Bacterial Proc. p. Blj, 1967. •:,. "• , -• •- *.'•'••'■'■ .. :.. “ "" I 

i> ; . ; ,■ ‘ -.I; ■ . 

8a. Guarneri, J.J.: Lipid Composition of Candida Stellatoides. Dissertation Abstracts 

. . 27: 36 lIi-B, 1967 . ~ " ; " . ..... .;... ... MM 
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9a, Guarneri, J»J* and Laurenzi, G,A,; The Mobilization of Alveolar Macrophages as a 
.i,:.Pulmonary Defense Mechanism Against Inhaled Bacteria. Bacterial Proc. p. 100, 1968. 

10a. Laurenzi, G.A., Yin, S.Collins, B.J.-and Guarneri, J.J.: Mucus Flow in the ; 

•., ■ Mammalian Trachea. Pnblic Health Service Publication No. 1787, p. 27, 1967 . !*»,’> ' 

lla. Corahs, T.J., Guarneri, J.J. and Pisano, M.A.: Effect of Growth Conditions on the '’•^ an g' 
Fatty Acid Composition of Candida Albicans. The Third Symposium on Yeasts, Deft- ' 

... Hague, The Netherlands, June 2 - 7, 1969. .•••,• ' • . ••-■„.■. 
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Guarneri, J.J. and Laurenzi, G.A.: The Effect of Cigarette Smoke on Alveolar Macro- : 

phage Numbers. The lU8th Annual Meeting of the New York City Branch of the American i 

:• Society for Microbiology, New York, N.Y., Feb. 25/ 1971. •• ' '• 
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13a, Guarneri, J.J. and Laurenzi, G.A.: .Influence of Cigarette Smoke on Pulmonary Defense,^ 

• - Against Inhaled Bacteria. Alveolar Macrophage Numbers and Viability, The 72nd Annual £ 

'.' ■•. Meeting of the American Society for‘Microbiology, Philadelphia, Pa., May 26, 1972. :r ;SfM , 
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Ilia. Guarneri, J.J. and Sierra, M.F.s Antibacterial Activity of Alveolar Macrophages 

' ; "‘Against Staphylococcus aureus. The 197h Annual Meeting of The American Society for 1 

Microbiology, New York City Branch, Wagner College, Staten Island, New York. .. v Ji -Viv^ 1 

l?a. Guarneri, J.J. t Influence of In vitro Exposure to Cigarette Smoke on the Antibacterial 
Properties of Alveolar Macrophages. The 197h Annual Meeting of The American Society /■ 1 
for Microbiology, New York City Branch, Wagner College, Staten Island, New York, .. 

' . April 15, l?7li. /, ; ;- 4 V 

. » ’ » 

16a. Guarneri, J.J.s Influence of Extended Exposure to Cigarette Smoke on Pulmonary ~ 

Defense against Inhaled Bacteria. 7lith Annual Meeting of The American Society ' 
for Micro bio log;/, Chicago, Ill., May 12- 17, 197li. 1003545985 

i.?a. C-uarneri, J.J.: _ Clearance of Inhaled Bacteria from Murine Respiratory Tract. 25th 

Annual Jteeting of the Society for Industrial Microhiolofrv, Memphis, Tenn., Aug. 11 - . ; 

16, 197h. (Abstract) . . / . . * . ,.V ; 
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Guarneri, Influence of Acute Exposure to Oirarette Smoke on Pulmonary Dcfenoe “i. 

M ecnan\sma. llith Infcerncienc^ Conference on Antimicrobial Apentr and Chemotherapy- 
San Francisco, Cal If • Sent, 11 - 13, l?7lu (Abstract), ; ; V - 
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Ip. Ctlameri, J.J.:'The Inhibition of Bacteria by Aconitic Acid. Master's Thesis, 
Si>« John’s University, June 9, 1963. 
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. 3p* . Laurenzi, G.A.,Yin, S., Collins, B.J. and Cuarneri, J.J.: Mucus Flow in the 

. . Mammalian Trachea♦' Proceeding of the Tenth Aspen Conference, p. ’100, 1966. 
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■Cuarneri, J.J.: Lipid Composition of Candida Stellatoidea.' Ph.D. Thesis, 
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;*>!••% *•: 

f , t r.. . • V.... £•>£* i ♦\ r . V ‘ *.'■** ' 

' , 1 \C '<-^7 


k , . 



' ;'?v** n - // * 

. v. • „ vv-. 'I - *-. • ■* . 


■y ■ i. 


: 'r*; 


■o 

o 

CJ 

Cl 

eg 

a 


. - ft> »• , 

* Vf y « v6< -•* t; ‘ 


r*; ■;£V• - 

: •-*"x /-* . ■ . 
■ * ’*''V’ 4 vsi;’ • ■; Jl 7 . 


> • j - /^r* 

•* i-> 


' ’ •> ; . 
l- -J ld’.v w :» .v. 


Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 




R: REDACTED MATERIAL 




: ■■: -'. 5>V ; .* ^• >■ m.«:/ * ■: - : * : - 

* • % ••.’ * . u': * 4 ?- :x 'f v: *' : 

Biographical Sketch - Eoris A* Shidlovsky, Ph.D. ‘ ’; ’T- ' 

• ‘.-£ X^<y r Y:r V- • !• * ■• 

NAME: •• ■•- . , :r-:y -Borio A. Shidlovskjr, Ph.D. 

r ^.fViv-’v >*&*.:?*■'.‘ f :•,. v.;.f.'*;.V." * - reda 
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DATE OF BIRTH.: 


MARITA L STATUS: '- '•. .ZV £?:? ] 

■■ ■ ■ ■ ■ •- ■- .— ■ - __ V>:j.Vfc*£ /. 

EDUCATION: 


?UCATIONt - • f? - New York University B.A. 

■ K - St. John's University.. M*S. 

'■ Z": : £V-;Zj?l'.,. - St. John’s University Ph.D. 


.' : :-::?Wh. 
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•'; 19u2 - 19u6 U.S. Army-Medical Corps, senior non-c ommis si one- 
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Microbiology Laboratory, City of New York, Department of 
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Hew York City, Bacteriologist-in-charge. 
Microbiology Department, New York University 
Dental School, New York, Research Associate/^ 
' Misericordia Hospital, New York, Chief 
'Bacteriologist '£->,/ 

Morrisania Hospital (Montefiore-Morrisania 
: Hospital Affil*), Chief Bacteriologist 
Quinton Research Labs/Werck & Co./"Inc. 

* (Senior Research Microbiologist) * ’ 

Associate Professor at Monmouth College, 

West Long Branch, New Jersey ' >• ■.—; 
Assistant Attending Microbiologist, Long ‘/Si 
Island- Jewish-Hillside Medical Center/ » 
Queens Hospital Center. - 
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I ’Guarneri, J*J# and Laurenzi, G.A, The Effect of Cigarette Smoko on ‘hM 


mm 


; 3* Guarneri/ and Sierra, M.F© Antibacterial Activity of Alveolar Macro- 

‘ phages Against Staphylococcus aureus * The 197U Annual Meeting of the 

American Society for Microbiology, New York City Branch, New York, April f00) 

■ : ' .r v; >, U. Guarneri, J.J. Influence of In Vitro Exposure to Cigarette Smoke on the 

•i -Antibacterial Properties of Alveolar Macrophages. The 197U Annual Meeting 
• of the American Society for Microbiology, New York City Branch, New York, 

April 15, 197h. ; ..• yr ? ': . . ■•. 

Guarneri, J.j. influence of Extended Exposure to Cigarette Smoke on 'fV§|p||( 

. >rV*vPulmonary Defense against Inhaled Bacteria. 7Uth Annual Meeting of the 

American Society for Microbiology, Chicago, HI. May 12 - 17, 197U. **xVg$j8?1 

, 4 -^®^ 4 ^? bstract N0 ‘ M 355 ).. . 4 .,.-.4 . •• - 

| > Guarneri, J.j. Clearance of Inhaled Bacteria from the Murine Respiratory J|i 

" . ' ' .'' 1 , ' /,- ^ Tract. The 25th Annual Meeting of the Society for Industrial Microbiology, 

Memphis, Tenn., Aug. 11 -16, 197h. ’ ; . • 

7. .Guarneri, J.J. Influence of Acute Exposure to Cigarette Smoke on Pulmonary^f§ 
'Defense Mechanisms. The lUth Interscience Conference on Antimicrobial Agents' 
*nd Chemotherapy, San Francisco, Calif., Sept. 11-13, 197U-. (Abstract No. lSl). 

4®* Guarneri, J. J. Clearance of Inhaled Bacteria from the Murine Respiratory* ^^ 
■tf-iSyr . ’ Tract. In: Developments In. Industrial Microbiolog y. American Institute 

' ©f Biological Sciences, Washington, D.C., Volume'167 1975. • ■>'$?&§: 

\> ■ ‘ ■ * . .; - * *.. •'*-* '■. - . 1 . 

• ' • •• 

.'V :? ■’ 4* Guarneri, J.J. Influence of Acute Exposure to Cigarette Smoke on the 
>" ’ : Clearance of Bacteria by the Murine Respiratory Tract. Presented to CTR ’>4* 

for Review Prior to Submission to Am. Rev. Resp. Dis. - V 
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10e ‘ Guarneri, J*J* and Goldstein, J© A study of the In Vitro Interaction 

Between Alveolar Macrophagea and Staphylococcus aureus . The 1975 Annual .4; 
Meeting of the American Society for Microbiology, New York City Branch, ’ h ;iv 

New York. Jan. lU, 1975. 1003545989 

11© Guarneri, J ©J* Influence of In Vivo Exposure to Cigarette Smoke on the 

Antibacterial Properties of Alveolar Macrophages# Abstracts of the Annual 
Meeting of the American Society for Microbiology, 1975 (Abstract No© B h3K ' 

| .12.'. Guarneri, J.J,, Goldstein, J, and Shidlovsky, B.: Effect of in Vitro 

, Exposure to Cigarette Smoke on the Antibacterial Properties of Alveolar 4’4 
’..''/"r: • Macrophages. Abstracts of the Annual Meeting of the American Society for 

■■■:■ Microbiology, 1975 (Abstract No. B UU). .. . '• 
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TO: .• V: The committee comprising Drs. Feldman, Gardner, Sommers and Wyatt 

•': : ; A‘i V;yVrV.VVvt-’' - v i 

V V' ; m v ' SUBJECT: Joseph M. Lauweryns, M.D., Ph.D., University ofLeuven, Belgium /"$$$ 

'■•V' : * New application No. 1041 ■ ■ vv - . y\.: .. ••.: / 


rf-t i', i 


application 

• • "The Neuro-epithelial Bodies: Their Bole and Structure as 

: . Intrapulmonary Neuro (chemo) Receptors in Normal and Various 
Physiological, Pharmacological and Pathological Conditions" 

History r V ! 'y ; - v 


CTR has supported this distinguished and most productive applicant 
(Grant No. 741 (renewals and continuations)) since 1970 in studies en¬ 
titled "The Lymphatics of the Lung. Their Role in Fluid Transport and VV 
Clearance of Airborne Particulate Matter in Normal and Experimental 
Conditions and in Various Lung Diseases". CTR support for these studies /;V 
terminates December 31, 1975. ... •••./■■ AVv’tVyV? V'"“ ; ; ■V&v.;/ 


Request 
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Application No. 1041 requests $32,420 for the first year of a - 

three year project. Estimates for the second and third years are ...y. 
$35,662 and $39,229, respectively. y .. 

Documents Submitted (attached) 


■ .. -!i m 




: “'j 


-f. 


* A '• f;?; V/ ’ -1. Application dated June 16, 1975 (5 pages) with Details of 

Experimental Design (Addendum I...17 pages), Facilities Available ' 
(Addendum II...2 pages). 




■■ J ; o 


2. Biographical sketches of Lauweryns, Cokeleaere and Liebens 
(Appendum Hi). Only the first page of Lauweryn's CV is attached— the , v ^:4fe- 
remaining 26 pages — this does not include publications — will be 


forwarded upon request. 

3« List of five most recent and pertinent publications 
(Addendum IV). 
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Application for Res/jreh Grant Eg JUN 2 4 1975 ^ 


(Use exlra p< 


V* }j S ir 


16th, 197 


- Lauv 
; Path. 


iryns, Joseph-M., M.D., Ph.D., Profc 
>logy ; Chairman, Principal Investig 
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• .. •;■, ; 4 . Short title of study: '[ . '■ ■ y r ->'.j> -. '/ " :, * . : : ; \' ; v ' ' • • ' *' ' v;^*~ 

* ^ > vr ^ The Neuro-epithelial Bodies : their role and structure as intrapulmonary neuro(chemo) 

' receptors in normal and various physiological, pharmacological and pathological con- 

C v. editions. v.'s-ViM-;. -■-■ ■■■*- .-.. ...■ 

-* , :; 4; s. Proposed Porting dote.- January I, 1976 (first year) . 

Ertiincrted time to complete: Fro® January 1, 1976 till December 31st, 1978. 

/ .‘v Vv- ’•■ ’-v 1 ■*'•' 0 . “•# . ■... i,.v . o 

. Brief description of specific research aims: '• v.-^,v "i 

/>-"v^;.'y;We recently identified throughout the intrapulmonary airways of the human and mammalian 
lung intramucosal corpuscles or so-called Neuro-epithelial Bodies (NEB’s) , whose general 
characteristics have been described in the hereby included pertinent publications. 

^ rom these earlier observations and preliminary experiments on the effect of hypoxia 
~ on these NEB*s, we have suggested that the NEB f s may provide an intrapulmonary, hypoxia 

£ sensitive neuro(chemo)receptor system modulated by the central nervous system in 

/addition to the well-known central and peripheral chemoreceptors. They contain and ’ 
secrete serotonin and probably also related amines and peptides, which could influence 
:V ‘ the pulmonary vasoconstrictor response. They could however have various other possible 

. functions, modulating not only pulmonary vasomotion, but also bronchial and bronchiolar 

mucosal secretion or smooth muscle tone. - '-■'■7 '-^ .'7 

During the three-years of this research proposal (1976-1978) we intend to study the 
*.' pulmonary NEB f s along three major lines of investigation ; - (1) a further and thorough 
■■- r ' , investigation of their normal morphology, and especially their relationship to the 

Kul'tschitzky-like cells and the APUD-series, - (2) an experimental study of their 
^ structural reactions under various physiological (hypoxia, hyperoxia, hypoxemia, cross- 

• circulation) and pharmacological (L-DOPA, 5-HTP, nicotine) conditions, - and (3) a 
light optical study of their incidence and size in lung diseases, mainly associated 
with hypoxia. 

f Various techniques which complement each other and are all familiar to us, will be ap- 

plied ; - light optics, histochemistry, morphometry, fluorescence microscopy, micro- 
spectrography, transmission electron microscopy and scanning electron microscopy. 

Though the lines of investigation are distinct, the study object is identical and the 
results interrelated. These studies will necessarily end in important and original 
basic and applied results as regards the structure and functions of the normal and 
diseased lung. It is obvious that these studies are of immediate and relevant impor- 
_ tance in biologicaT tobacco research. ~ 
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, Brief statement of working hypothesis: \ v --7 : 


'Having identified the occurrence of NEB's in the. human and mammalian lung, it is obviously * v 
indicated to apply furthermore the tools of a combined and multidisciplinary investigation^ 
to unravel their fine structure and function. This study will moreover benefit of the ex- 
perience of the same team of investigators who work closely together since several years 
and who have their personal skill as regards the various techniques to be used. 

The NEB's appear as a new area of promising future research and discovery in various basics- 
fields of pulmonary function and structure (e.g, hypoxic pulmonary vasoconstriction) • %7s$0f 
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9. Details of experimental design and procedures (append extra pages as necessary) 77'"- : >'fcjf')' 

See separate pages - Addendum 1 “ *;.v-. '77 .a;;;’.-^ 77 '.7-7 7'- 

Please note moreover ; - • 77'V777' 77' "" ■-•v:'77'77':.7 ■ - ■ • Si, 

During this three-year (J 976—J 978) research program - outlined in "addendum J (details of 
experimental design and procedures) - we have proposed to study the NEB's along three 
major lines of investigation, i,e, : v ^ . 

“ (1) Further studies on the normal morphology of the NEB's 1 A- 

7' “ (2) An experimental study of the structural reactions of the NEB's under various 

physiological (hypoxia, hyperoxia, hypoxemia, cross-circulation) and pharma- 
! cological (L-DOPA, 5-HTP, nicotine) conditions, and 7 77 7 77777 

/. “ (3) A light optical study of the'.v incidence and size of the NEB's in pathological 

.. conditions in the human, lung. •; : i -7;..7v;v7,; 

^ .f.. r ' • ;*.* • :v .*- j •*'.».; * . ^ _ ***** ****.■' ' " • '* .*i\ ;v V ' ■ ^ hw V?) j 

Though we will start the investigation of the three items at the same time, "we will mainly 
concentrate our efforts during this first year (1976) on item # 2, -, 7'7 ■ ;7 .777 
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TO* Spacei on d facilities available (when elsewhere than item 2 indicotes.sfatelocation): 

i^^physicai facilities are available at our laboratory (as mentioned under item 2), 
?^i||^7!f%> *nd we will have facilities for scanning electron microscopy either at the university 

:C V J-■■ i- : '^'.••--*’•< r" Y *: ; ^>'- ;:•!■ *sV . ; ^V^v^v;. -K^y*:. S ^t^.v; 



A#?* '.;] J- Separate list of these physical facilities - see addend um 2 
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‘'y II. Additional facilities required: '• 


p.&x •';..' r XV^v i 


; '-- 4^' ■:-;;v>:V^ -'■■;■$; 


.*r£- * 




►- V hi 

- ■ '**’ ■ ‘-3^^ ■ i.. ! ’,■' 


y^'^y':^. 

•'* - '• ‘ 


• ' V ••. ...,f.' 'X-J.- . rv 

> ' ' - 

r \-%,.n.^;v;;. :: ; 1JT 

*> 

’ : . • ., ...” 

‘ ; .• ‘ •' >V}V *» •!; ••: n •;• ; .•• 




- -j§*rfY 


•:^- 

•a:4l^- 

'.* 4^6-.- 


'.;■ ■ ': ; V.i-- ;4.- •• V/ r 


*m$. 

■■’MMi: 


• -•i .r 

> r v 



i.e. - Lauweryns, Joseph-M., M.D., Ph,D,, principal investigator. 

> ^ . " Cokelaere Marnix, Lie. Biol. Sc,, full-time research assistant, 

~ ! ^ doctorandus, Co-investigator, 

it “ Liebens Marc, Lie. Bioli. Sc., full-time research assistant, 

^ ‘ / _ Co-investigator. 

12. Biographical sketches of investigator(s) and other professional personnel (append): 

'■■: :■-. See separate pages - Addendum 3 - ■ - t . 

13. Publications: (five most recent and pertinent of investigator(s)j append list^ and provide reprints if availbbl^)j 

Publications on the NEB's - see Addendum 4 

Progress Report, of Grant No. 741B, No. 74IC - see Addendum 5 
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To: The committee comprising Drs. Gardner, Jacobson and Meier 

SUBJECT: Gerard M. Turino, M.D., College of Physicians and. Surgeons, 

■ ... - ^ Columbia University, New York City . ; v . : A \ v ^ /v.7*77^ 

Xv.-: , . New application No. 1050 : ii--. 'v • • » : •V- ' 

- . Chemical Basis of Tissue Destruction in Obstructive Lung Disease 


. V'^-V^v Xjtte'. 




The committee comprising Drs. Gardner, Jacobson and Meier 


> '■:&% ■ V ' r: 

r r .-'-i 

•77' , 




an informal inquiry 
Request V • - A 7; 


This application did not go through the "case" procedure as ■'?$&$$■■ 
1 inquiry. ' : V , ' ' , . 


, .va.v* 


J V. 

^7:-, 


; ‘ ; 7':f*''' Application No. 1050 requests $105,663 for the first year of U 

a three year project: estimates for the second and third years are r 'j-irS;? ; ;7' 
$101,140 and $109,230, respectively. / 7 ! X.XX-Xi'v- 


■•■•■■■ 4:j v ' 

Documents submitted (attached) ■■ 

~—:---- , y ■ 7'77-' 

. • 1. Application dated July 1, 1975 (22 pages including CV® 

of Drs. Turino, Fierer, Mandl and Parshley). 

, ... • .*• V*: ••*•■.• ••• 

••• . • .;• • •’ r •- .. , V ' si&.yli'- 


Addendum 1 (l page). 


. -t ;-y■■■:'• 

"v-’ ' ... i S?. 


iW$m. 


Comment 


Comment . . ,. , - - • . ■ ,••••^ 

--— -- . 

•i 1. Work requiring exposure of animals to N02 for prolonged 
periods will be carried out in collaboration with Dr. G. Freeman, .•, 

Stanford Research Institute, California. . . •., 

2. Dr. Mandl (collaborating in this study) has previously ' **"7 ?7- 
received six years of CTR support for studies in this general area '7‘ '7.'- 
(July 1966 through June 1972) in studies entitled "The Role of Hereditary i *; 
Elastase Inhibitor Deficiency in the Etiology of Pulmonary Emphysema" ; ■• 
and "Elastolytic Breakdown in the Etiology of Pulmonary Hnphysema". - 


DS/lp 
Ends. 


David Stone 
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Gerard M. Turino, M.D. 

Professor of Medicine ' l';7 V ^7-.7i.iI.V-‘- ■'^'-- 5 ',•; 
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2. Institution & address: .‘ 7 -/ -; ;* 

. . ; ‘•'-■■ . ,v v‘*V\ vI-** v.',.*.£. r^V^*-\. •_*• _• 

Columbia University, College of Physicians and Surgeons 
630 West 168th Street .;'* 

Key/York, New York 10032 ^ / 

3. Department^) where research will be done or collaboration provided: 
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Departments of Medicine, Pathology and Obstetrics and Gynecology 


4. Short title of study: 




Chemical Basis of Tissue Destruction In Obstructive Lung Disease 


—•»- : -• 

■gy . v-.;.•>••’■,• -v- ; - *, *<;. 
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5. Proposed starting date: October 1, 1975 


%'# 'r.7-V : 6. Estimated time to complete: 3 years * ;Xj£* 

• : r-d';* 7. Brief description of specific research aims: . v"-* 1 * ; v ;.\ " ‘ .0.' *' -.: :: “ 7 ''. 

*• . *.. 4 ". v ■ ‘ ..-%•/ . * - “ - ’ : • ■ '■ ■ - ‘ . ' '•; ■ v* ‘ -a' ^ ‘ !4 

define the role of elastase activity of alveolar macrophages and of circulating polymorphonuclear^- 

^-leukocytes In the development of experimental pulmonary emphysema In animals and in the 
.’•; v . etiology of emphysematous destruction of the lung In human subjects. ' :•■ •’^’\' : .' 7 YV 

; 1* Within this objective, an attempt will be made to determine differences for alveolar 

macrophage elastase activity between patients who have obstructive airways disease as com- ^ 

■ . pared with normal subjects as has already been demonstrated in this Laboratory for the poly- ^ 
morphonuclear leukocytes between these two groups. In addition other distinctions include 
differences in elastase activity among patients who have primarily pulmonary emphysema as ' 

*“ > compared ^ith patients who have primarily asthma or asthmatic bronchitis with less pulmonary 
parenchymal destruction. Also, distinctions will be sought between normal subjects who have 
* a history of smoking as compared with non-smokers. ' 

2. The response of polymorphonuclear leukocyte and alveolar macrophage elastase activity 
• to the follov/lng interventions in experimental animals (rats and hamsters) will be quantified: 
a) prolonged daily exposure to tobacco smoke over a four to six week period and after cessation, ' 

^ b) prolonged exposure to NOo at concentrations in inspired air of 15 ppm and NO 2 ar>c l O 3 

W . of .9 ppm each (approximately six weeks), c) pulmonary Injury Induced by intratracheal a nd 
■ 'Jjr intravenous Injection of pancreatic elastase and papain intratracheally. 


1 JCU i&S iZa £,t VSViiiV'*'7 H V k~i"V 7 ».f T 'li t rV^iii J i' , i vi -r'*r/i ■«•’■' r r ■So^, ' V ^ V '^ Wl liii i )^ *i /V w aM iT ii rHf 
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, Brief descrlpHon of specific research aims (continued) 


- ~:Y " .-- 

. ’ ••*'■■:■' * y^^r-^P:^^v^CAi 


M. 5 v>* 


. ..3, '..■„ To determine the Feasibility of using tissue cultures of alveolar macrophages from s--£&, 

: v {-normal human lungs and from patients with obstructive lung disease for the identification *&$£,*•*: 
••• of levels of elastase activity and to investigate interventions which may either increase, YfPl^r^ 
,• or decrease alveolar macrophage elastase activity. These interventions include a) 

:.'■ exposure to tobacco smoke (daily exposure for several weeks), b) hypoxia (10 to 15% O 2 ), 
c) exposure of cells and media to high CO 2 atmosphere (5 to 10%) in air and d) chemical 
acidosis of the media induced by addition of low molar concentrations of hydrochloric acid, vjj- "‘V: 
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-w 1 connective tissue components of the lung;' Injury to pulmonary elastin is an essential feature 

of this destructive process and the chemical basis for degradation and disruption of elastin • 
’.'’Hr':*' ..resides in both polymorphonuclear leukocytes which are sequestered in the lung and alveolar 
macrophages which are normal cellular components of the alveolus. It is hypothesized also 
-that certain environmental factors, such as constituents of tobacco smoke, environmental 
gases or in vivo tissue factors in the lung, stimulate and perpetuate over-activity of cellular 
'• elastase and perhaps other proteases, '■"•u?"; 1 ' V r ‘ > i’:/* ,:l / iyv)?.’‘;•• ' ~~ r .~ 



Amm. 


• v.ivMv • 




- ■ ’ v-.:, .-.- * ’ * -7:vr is - *■ *'. - ’‘ s'-*. .... : ‘ ■ v* 

, V:. r ." - v.'* «S*- *v,. f k 'W-* ‘ 'v'v,*'- J '-o '•r.u -ii ** •' .. - ^ : s * • 

. *?• '■ *“■ ; •/->' .*._y.v ‘A* 

rV *■'-/'-c ■?'~ ^ V*";'. j. ..■*. 

= 9. Details of experimental design and procedures (append extra pages as necessary) , ,Vv* * • 1 ; . 

’ ‘vv^-.y. . *• * -.*• ' * — -!\/X "/./*- - 

■. T ;r . Chemical Basis-of Tissue Destruction In Obstructive Lung Disease, (The Role of Afveolor '' ; 

V*' : and Leukocyte Elastases in the Etiology of Pulmonary Emphysema) ,, A y-Y* YY K' a < :> ■-. 

r ' ‘ : '■'- "T 1 *~ v.- u 

* Introduction and Overall Object*?ves r ‘ * - * V ’’*f ?\ 

Diseases of the lung which cause obstruction to air flow such as pulmonary emphysema, chronic 
bronchitis and asthma are major causes of morbidity and death in the adult population. At 
^^Y^present, we know little of the chemical basis of the pathogenetic processes which produce 
V'; *" ? destruction and alteration of the architecture of the lung. Yet, it is clear that these structural 

alterations lead to Irreversible chanaes in luna function and severefv limit theraoeuflc effective-' 
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Over the past five years, studies from this Laboratory (1-3) and others (4-6) have demonstrated 
“ that alteration of lung elastin by elastase leads to marked increases in pulmonary distensibility 
and in the morphological development of pulmonary parenchymal destruction consistent with 
-pulmonary emphysema. The administration of collagenase produces changes in the tensile 
strength of lung parenchymal tissue but does not produce pulmonary emphysema (1,4,6). It 
also is demonstrable that a single exposure of hamster lung in vivo to elastase by the tracheal 
route leads to subsequent and progressive damage to the alveoli in the following weeks and 
months leading to the morphological appearance of pulmonary emphysema (7). These observa¬ 
tions in experimental preparations have focussed attention on the crucial role of elastin in 
pulmonary parenchymal tissue to maintain the normal geometric configuration of the alveolus. 
The structural characteristics of elastin and the relationship of elastin to other connective 
tissue components such as collagen and glycosaminoglycans which determine the structural role 
of elastin are beginning to be investigated (8,9). However, such observations indicate the 
need to understand the chemical and morphological processes by which the initial and the sub¬ 
sequent injury to elastin and the alveolar septal tissue occurs after exposure to elastases. 


. .* 
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'Leukocytes contain both elastolytic (10) and collagenolytic enzymes (11). The leukocyte 
elastase is inhibited by alpha^ -antitrypsin and Janoff has shown that the inhibitory component 
for these elastases is missing in the serum of individuals with alpha j-anfitrypsin deficiency (12). ^ 

Similarly, Ohlsson has reported (13) that l eukocyte e lostase as well as a second neutral leu- : 
kocyte protease formed alphas-antitrypsin complexes with characteristic electrophoretic 
mobility and more recently Onlsson has demonstrated at least two collagenases and three 
elastases which have neutral pH optima and are released to a great extent from the leukocyte 
during phagocytosis of immune complexes or bacteria (14). He has also pointed out that the 
relative affinity of granulocyte collagenase for aIpha 2 ‘**macrogIobulin is about ten times as 

i-j-antitrypsin is the major serum inhibitor of 





strong for alphaj-antitrypsin. However, alphaj- 
. elastase. * l ***'.v : * . 


% ifirK, 




. * ^ . V*' ? -‘.7s 


* *V*7 •. 


Alveolar macrophage elastase was first described in 1971 by Janoff, Rosenberg and Galdston 
(15), Human alveolar cells collected by lavage, as well as alveolar macrophages from rabbit 
lungs, v^re studied. However, unlike the leukocyte elastase, very little work has been done 
on the alveolar macrophage elastases. ~A recent paper by Harris et al. (16) indicates that 
smokers have a statistically significantly greater concentration of elastase in alveolar macro¬ 
phages than non-smokers. In contrast, the relative concentrations of leukocyte elastase are 
the same in both populations. In addition, it has been known for some time (17,18) that 
macrophage cell density is increased approximately four times in smokers as compared with 
non-smokers* The elastase isolated from alveolar macrophages resembles the leukocyte 
elastase in several respects but may differ in its substrate specificity, i.e., the exact site of 
cleavage in the elastin molecule os well as its susceptibility to various Inhibitors. Although 
both enzymes are inhibited by alpha ^-antitrypsin in the serum, the alveolar macrophage ■ 
elastase is inhibited to a much lesser extent. Also, a substance present in one molar NaCI 
extracts of minced human lung tissue inhibits leukocyte but not macrophage elastase (19). . ^ 

Mass, Ikeda, Meranze,Weinbaum and Kimbef (20) have been able to induce lesions resembling 
human emphysema by intratracheal administration of alveolar macrophages as well as leuko- 
cyfe proteases in dogs. It is also of interest that significantly higher levels of alpha j-anti- 
trypsin inhibitor have been found in the alveolar macrophages of smokers which suggests that 
chronically increased amounts could be a protective mechanism against proteolysis (21). ^ ::r -“- r 








: . 




In studies done thus far by the principal investigator and collaborators, the elastase activity 
of the circulating polymorphonuclear leukocytes has been found to be statistically signifi¬ 
cantly higher in the population of patients with chronic obstructive lung disease with normal 
MM alpha -antitrypsin phenotrype as compared with a population of adult normal subjects (22). 

Since the lung normally has a high content of leukocytes v'hichi become sequestered in 
pulmonary capillaries, the alveolar septal area is particularly susceptible to the elasfolyflc 
effects of leukocyte lysosomal enzymes. This leukocyte sequestration has been found to be 
greatly enhanced during endotoxin shock in dogs and has been used as a technique to produce 
parenchymal destruction from increased elastolytic activity (23,24). However, the potentially ^ 
pathogenetic role of the alveolar macrophages v'hich also contain some level of elastolytic . 

activity and which have been shown capable of inducing morphological changes of emphysema , T ; 
in experimental animals resembling the human disease deserves further exploration. These Inves- 
tigations will consider the following: ' .*v *** r-V 

^^ 1003 ^ 
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1C9. Details of experimental design and procedures (continued) 

'\ l 'V* * * * - *« .v - ’• - - . - _ • ~~ • - ’*- ** '* - • 
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1 * The elastolytic activity of the nojmal alveolar macrophage in experimental animals 

and normal man as compared with leukocyte elastolytic activity. - 

rr y y - • "r;^V. •*y'-.y. :*.* *- *" • ' ' •• : 

'■* * 0 Ttin /sf /-• I \ m. ..^It I . .t._ n t«^l 1. .l! _ 1a ? m >**• a mu . v ■' 



leukocytes with respect to the duration of effects causing Increases or decreases in elastase 
activity in both species of cells. , * ;i ‘ 




4. Ultimately, to extend these investigations to include exploration of the inhibitors 
of both alveolar and leukocyte elastases which are present both in serum and in the alveolus 
and which may also respond to pathogenetic stimuli. 

> This study then is designed to explore the role of elastolytic enzymes of the circulating 
polymorphonuclear leukocyte and the alveolar macrophage in the pathogenesis of obstructive 
Iung disease in man and in experimental animals. , 


V . *t a • -* v 
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“ Experimental Plan •' y; * y ’ ^ ‘ ‘'V.-Tvy.*/ '* " 

The experimental plan involves two major parts: 1) the study of animal alveolar macrophages 
and circulating polymorphonuclear leukocytes and 2) studies in human subjects. ■ 


\ r* T y, 
\ v ■ - i*l 


1 . 


Animal Studies 




The objective in this portion of the study is to measure the elastase activity of alveolar macro- 
phages as compared with polymorphonuclear leukocytes in three species of animals, namely, 

“• hamsters, rats and dogs. Control measurements will be done in these species in normal y 
% animals to allow a series of experimental studies to determine the effect of various inferven- 
~ tions on the elastase activity of both alveolar macrophages and polymorphonuclear leukocytes, 
These interventions are as follows: . .. * ,,.-yy V 


A) 


Tobacco Smoke 


***-> ’TV.*'* .7^ 


The effect of daily exposure to tobacco smoke for a period of 6 to 10 weeks in each r 

Species to determine the ability of whole tobacco smoke to bring about an increase in alveolar 
and/or polymorphonuclear leukocyte lysosomal elastase activity. If alveolar macrophage 
elastase is increased the study will be continued to determine the rate at which alveolar or 
polymorphonuclear leukocyte elastase decreases to normal after cessation of exposure to 
tobacco smoke. * 

Rats and hamsters (in groups of 10 animals each) will undergo daily exposure to 
unfiltered cigarette smoke by a smoking machine using a "standard" reference cigarette in 
amounts of 4 cigarettes per day over a short Interval of the day. This exposure has been 
shown in guinea pigs (25) to be associated with an increase in free lung cells (both macro¬ 
phages and leukocytes) after 4 weeks. Also, after such exposure, histological effects on 
the goblet cells and epithelium, as well as increased amounts of mucus, have been described (25). 
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?. Details of experimental design and procedures (continued) .. r- * --fy>?>S 

A) . .Tobacco Smoke (continued) Y/T , r Y.. '^l .' --'-<■■ ■ .*.. *. v :>-‘T 

^ Jhese Findings in guinea pigs are similar to the response of free lung cells in human smokers '•„•/ 
as compared with non-smokers (.17,26). *.v"" ^Y.v V;.”;- 4 • * ■-**.'; ;’"£3 

> •• j;Y £ ':a |n later phases of this work, two aspects of smoke exposure in rats will be explored 

?J . further. 1* The elimination of particulate matter in smoke to determine the effect of the / ^ 
* absence of particulates on alveolar macrophage and leukocyte elasfase ocKvity and 2. Xh e **V 
control of intercurrent pulmonary infection by administration of antibiotics to animals during ■;;: 
" the period of exposure. In the work of Rylander (25) control of both of these factors resulted 
.in significantly less increase in free lung cells and in the histological evidence of bronchial 
irritation. It would be of importance to assay concomitant effects of these interventions 
;bn alveolar macrophage and leukocyte elastase activity. ' 

B) //Proteolytic Enzymes :Y ^ 7 V * ■ » *“ 

■< Vis , ^ v ■_ V :Y‘— fV ^'r ‘ .* • *'.. -- • -i • • • . : 

’ ; The effect of an initial proteolytic enzyme injury to the lung on the alveolar and 
*' ■ polymorphonuclear leukocyte elastase activity. This portion of the study is being undertaken 
to examine the mechanism by which a single injury to the lung, in this case proteolytic 
enzyme injury to the pulmonary parenchyma, results in subsequent and progressive damage 
. r to the lung resulting in progression of the pulmonary emphysema in experimental animals after 
an initial insult. While such a result may occur from mechanical forces, leading to altered 
connective tissue resistance to tissue stresses, the possibility exists that such initial proteo¬ 
lytic injury may result in subsequent increases In elastase activity of alveolar macrophages 
or polymorphonuclear leukocytes v'hich then have access to the lung. For these experi¬ 
ments, groups of 20 hamsters, and 10 dogs, will be exposed to papain aerosol intratracheally. 
Levels of alveolar and polymorphonuclear leukocyte lysosomal elastase activity will be mea* 
sured in the control state before exposure to the proteolytic enzyme, at 2 days after ex- ^ 

posure, and then at weekly intervals over the next 1 month to 6 weeks in each species. If it 
is determined that elastase activity is increased, measurements will be continued for 2 months 
Vt Y at which time the animals will be sacrificed and the lungs examined morphologically and J 
by point counting to quantify the extent of emphysema. ■ * .• W ^ 

• . . . r . : M 

C) Nitrogen dioxide * G 

It has been demonstrated that rats (27) exposed to nitrogen dioxide in the Inspired ^ 
air In amounts of 15 ppm and above for approximately 4 months develop morphological ^ 

emphysema. The basis of this emphysema is unknown. The potential mechanism for tissue (75 
destruction resulting from such exposure is the stimulation of elastase activity in cells which O 
normally carry ejastolytic enzymes, such as the alveolar macrophage and circulating poly- ^ 
morphonuclear leukocyte. 

Accordingly, rats will be exposed to NC^ according: to the technique of Freeman 
etal. (28) for a period of approximately 4 months. Alveolar macrophages wi 11 be lavaged 
from these animals at intervals of 3 weeks to determine if there is a significant increase in 
alveolar macrophage elastase activity as compared with a group of control animals exposed 
to the same control environment but not exposed to NC>2* Afeo, circulating polymorphonuclear 
leukocytes v’lll be harvested from pooled blood samples of 4 rats each and analyzed for . ... '• 
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* elastase activity. Methods for assay of alveolar macrophages and leukocytes are outlined 
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activity. Methods for assay of alveolar macrophages and leukocytes 
below. If the elastase activity of one or both of these cell sources is increased, the levels 
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will be measured after cessation of exposure to NO~ to determine If ther 
:; normal . V> 1 

1* Is noteworthy that Kleinermdn (29,30) has reported the results of exposure of 
- hamsters to NO^ In concentrations of 45 to 55 ppm for 21 to 23 hours daily for ten weeks 
"‘ ‘ Vt \ \ .In this species, enlargement of alveolar spaces, epithelial hyperplasia, and 
abundant inflammatory cells,predominantIy neutrophiles and macrophages around respiratory 
bronchioles and alveolar ducts,were seen but no pulmonary emphysema. It is, therefore, 
pertinent to compare alveolar macrophage, and polymorphonuclear leukocyte elastase 
activity in the rat and the hamster after similar exposure to NC^* 

As outlined, these experiments are concerned with the response of pulmonary macro¬ 
phages and leukocytes to inhaled NO2 with respect to the production of anatomical 
emphysema. However, the response with respect to cellular elastase activity is of importance 
whether or not emphysema is produced. ~The measurement of elastase activity is pertinent . 

’ to the characterization of the injury produced in the lung by NO2* 

Studies requiring exposure of animals to nitrogen dioxide for prolonged periods to 
produce emphysema vail be carried out in collaboration with Dr. Gustave Freeman of the 
Stanford Research Institute in Menlo Park*, California, to house, expose and monitor the 
exposure of rats to desired concentrations of nitrogen dioxide as v*ell as ozone and other 
atmospheric pollutants. Histological characteristics of exposure to nitrogen dioxide, ozone 

and the combination of the two, as well as the pattern and morphological features of pul- . 

monary emphysema, resulting from exposure to NO2 or the combination of N0 2 and O3 vy-'tf 

have been extensively reported in publications by Dr. Freeman and his co-workers (27,28, vh'VX X, 

-•31-34). ~ ...o'-,. 

Alveolar macrophages and polymorphonuclear leukocytes will be harvested from the t 
’ experimental animals in Dr. Freeman*s laboratory and the lysosomal enzyme preparation 
^carried to the step where it may be held frozen at ~20°C for prolonged periods without • 

’ losing elastase activity. Specimens will be transported by air freight in the frozen state 
for assay for elastase activity in Dr. Mandl's laboratory. : /v/. < . - 

The precise methods for generating NO2 of desired concentration, for exposing 
/ rats to these concentrations over prolonged periods, have been described previously by 
Dr. Freeman and co-workers (27,28) and will not be recapitulated here, Dr. Freeman 
has indicated his willingness to collaborate in these studies and has so written in the 
attached letter. _ * 

As a later phase of this work, it will be possible to examine the effect on alveolar 
macrophage and polymorphonuclear leukocyte elastase of exposure to ozone in concentrations 
of from .5 ppm O3 to .9 ppm O3 or as a combination of NC>2 arid O3 (.9 ppm O3 and 
.9 ppm NO2) which has been shown to produce emphysema In a shorter (interval than with 
NO2 afone (29), 

These studies of NO2 arid O3 are of particular significance because NO2 is pro¬ 
duced by tobacco smoke and both are atmospheric pollutants. 
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Morphological Studies v 4 ; *- ... v • • 

In each group of experimental animals in this portion of the study, one lung from repre- 
sentative animals will be inflation-fixed in formalin at 25 cm HoO and sections will be J&Vv'vfcS! 

stained and examined for emphysema by microscopic section and the emphysema graded 
by the point-counting method (35,36)* a : - 

Parts of the remaining lung will also be prepared for electron microscopy. Alveolar 
lining cells, including the alveolar macrophages, will be examined by electron micro¬ 
scopy to determine if distinctive morphological alterations occur concomitant with change 
in alveolar macrophage efastase activity determined chemicalfy. Studies of the ultra- 
structural characteristics of pulmonary interstitial elastin will also be carried out. 




" - v -t i‘> " 


Dr. Joshua Fierer, who wifi conduct the~morphological studies, has had experience over 
the past three years in the light and electron microscopy of both human and experimental 
emphysema in dogs and rats with particular interest in the electron microscopic appearance 
of pulmonary elastin and alveolar cell morphology. 


2 . 


• . • ' * . ->y ■ ■* 

* Human Studies 


In studies done thus far, in this Laboratory, it has been demonstrated that polymorpho- v~”• 

nuclear leukocytes of patients with obstructive lung disease have a statistically significantly 
higher activity of polymorphonuclear leukocyte lysosomal elastase than do normal control 
human subjects (22). However, no studies have been done to investigate the potentially 
/ pathogenetic role of alveolar macrophage elastase activity In chronic obstructive lung 
disease sy.ndromes. Also, it has been demonstrated that there are statistically significant 
differences in alveolar macrophage esterase activity between normal subjects who are 
smokers and normal subjects who are nonr-smokers (16). It, therefore, becomes of some f 
significance in understanding the pathogenetic mechanisms leading to alveolar damage in 
obstructive lung disease to determine if 1) alveolar macrophages in subjects with obstructive 
lung disease are significantly higher in elastase activity than normal subjects with an 
asymptomatic pulmonary status and normal pulmonary function, 2) .whether patients with 
obstructive lung disease syndromes who are smokers and non-smokers have significantly 
different levels of alveolar macrophage elastase activity and 3) to compare the absolute 
levels of elastase activity of polymorphonuclear leukocyte lysosomes and of alveolar macro¬ 
phage lysosomes with respect to elastase activity per cell and per microgram of lysosomal 
protein. 

An added feature of this portion of the study will be an attempt to culture alveolar 
macrophages harvested from patients in vitro. It has been shown by Bennett (37) and by 
Sodertand and Naum (38,39) that alveolar macrophages lavaged from mouse lung can be 
maintained in vitro In 11 standard I zed conditions 11 for periods of months. Identification of 
cells from the Jung in culture was done by electron and light microscopy (39). A technique 
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Details of experimental design and procedures (continued) 

2, ] Human Studies (continued) 

.•’*■■■ '.'.■y 1 ■. % ^. ■• . >.V V;-* . : * ’ ■• •< *U • “••**' ; 

for separation of alveolar macrophages for cloning has been described and has utilized the 
special macrophage adhesiveness on plastic surfaces to eliminate other cell types (40,41). .* 

The capacity of alveolar macrophages to sustain eiastase activity in tissue culture can be •; w$m 
determined. Such in vitro preparations of cells will allow the investigation of various factors 
to ascertain the effect of such agents on the cells directly rather than through the in vivo , 
respiratory system. Such agents are 1) tobacco smoke, 2) Oo and NC^, 3) hypoxic gas 
mixtures and 4) changes in pH of the media from acidosis to alkalosis around the norm of 7.40. 
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For these studies, subjects with obstructive lung disease syndromes are available in the 
in-patient and out-patient facilities of the Presbyterian, Harlem and Delafield Hospitals. 

The technique 'of pulmonary lavage in patients is outlined below. V. ' 

All patients with obstructive lung disease who are part of this study wilt have a complete 
clinical and physiological evaluation. ~They will also have phenotyping of serum alpha]- 
antitrypsin by acid starch gel crossed immunoelectrophoresis. The physiological evaluation 
will consist of measurements of total lung capacity and its components, arterial blood gas * r \,' t [• : 

composition, single breath diffusing capacity for carbon monoxide and static recoil pressures 
of the lung at various lung volumes including total lung capacity. From the clinical ^re¬ 

appraisal, and these physiological measurements, an attempt will be made to distinguish ' ■ ’ , * : 
those patients in whom pulmonary emphysema is a predominant component of their obstructive 
airway disease in an attempt to define correlations between the occurrence of emphysema v 

and quantitative increase in eiastase activity in alveolar macrophages and polymorphonuclear * 
leukocytes. /•. *......... ' . 

.... V. - *v-y...- - v ,4:^ ^ 

Alveolar macrophages will be obtained in the course of routine bronchoscopies by fiberoptic 
bronchoscopy for clinical purposes. To obtain alveolar macrophages from normal human : I ; 
subjects, patients coming to bronchoscopy because of isolated small pulmonary infiltrates V- 

on chest x-ray v*ithout symptoms of pulmonary dysfunction and with normal pulmonary function^ 


by physiological testing will be selected. Such patients are now available in the Pulmonary 
Disease Section at Presbyterian and Harlem Hospitals. Similarly, patients with obstructive 
lung disease in various degrees of severity come to bronchoscopy in the course of their 
disease because of the appearance of new pulmonary densities which require visualization, 
biopsy or brush biopsy. With the consent of the patient, lavage of aliquots of 50 ml of 
isotonic saline for a total of 200 to 300 ml of fluid warmed to 37°C, will be used for lavage 
of alveolar macrophages. 

In the technique of pulmonary lavage, described by Finley et al. (42), the Metros balloon- • 
tipped catheter v*as used to instill and withdraw smaller aliquots of isotonic saline, warmed 
to 37°C, from-certain regions of the lung. In normal subjects, good recoveries of the 
instilled saline were achieved, whereas in patients with obstructive lung disease, recoveries 
of fluid were poor because of trapping of fluid in emphysematous areas. The use of the fiber¬ 
optic flexible bronchoscope and the introduction of small diameter catheters through the 
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Details of experimental design and procedures (continued) 


Human Studies (continued) 


■ ■■■ 1 


bronchoscope to much more distal airways than can be achieved by the Metros catheter 


:c;v r * ‘ * 'r . V’-• ; ; 

The technique for obtaining and assaying polymorphonuclear leukocyte lysosomal elastase *’ *? 
.activity is also outlined below. This technique requires approximately 60 ml of venous blood. 

„No difficulty has been experienced in obtaining this volume of blood from patients thus far ■ : * 
even for repeated determinations. .*.*'■ f*'-. . ■* * *•* * . . * ‘ 

'*• p .;* • ’-.jv ^ V^** ' ' ‘ -*f. ’'_'*•*' * ' \ ^ 

The principal investigator at present directs a Program Project from the National Institutes • -•* 

of Health entitled "Chemical Predispositions to Pulmonary Injury. 11 This study includes in : 

large part work on the connective tissue composition of the lung in chronic obstructive lung 
disease in patients and in experimental emphysema induced in animals by proteolytic enzymes t 

and also in diffuse fibrotic reactions of the lung. These studies are focussed on the elastin, .. *y;f* 
collagen and glycosaminoglycans of the lung in the normal state and in disease and the amino 
. acid composition of these components. The studies outlined In the proposal now being sub- . .V,W: * 
mitted are not being done under the NIH supported work and are not a planned part of that 
project. .... . *:;v.^ 

In this Program, so far, tissue culture techniques have been employed for various parts of • 

the study and are carried out by Dr. Mary Parshley of the Department of Pathology here. / 

Cell lines of human and rat lung endothelium and fibroblasts have been established in her ,. 
laboratory and the techniques now in use would be adapted to growing cell lines of alveolar 
macrophages.' "' ‘ * . -V .v' • -* ‘ 
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solar Macro phages and Polymorpho- 


Techniques for Measurement of Elastase Activity of Alveolar Macro phages and Polymorph 


nuclear Leukocytes . 

The technique for the measurement of polymorphonuclear leukocyte elastase activity has been 
standardized in this laboratory over the past 2 years. The method involves the drawing of 
60 ml of venous blood anticoagulated with citrate and is well tolerated by patients. Blood 
is mixed with 3% dextran in isotonic NaCl and erythrocytes are allowed to settle. Leukocytes 
are obtained by centrifugation of the supernotes washed in 0.34 M sucrose and a suspension is 
disrupted mechanically by a vacuum suction through a fine wire screen. The diluted homo¬ 
genate is then subjected to differential centrifugation;and the granular fraction which contains 
elastolytic activity resuspended in 0.15 M phosphate saline buffer pH 7 and disrupted by 
freeze-thawing. The elastolytic activity is then measured by an assay developed in our own 
laboratory using a soluble elastin substrate (43). 
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Techniques for Measurement of Elastase Activity of Alveolar Macrophagesand Polymorpho- . 
nuclear Leukocytes (continued) . ...y.,.. 




s Several aliquots of 50 ml fora total of 250-300 ml will be used to obtain an adequate number ffijiagaffi 
of alveolar macrophages for the measurement of elastolytic activity. In all cases the Javage 
i. fluids will, be filtered first through gauze, then centrifuged for 30 minutes at 17,000 x g to , 

’ sediment the macrophage granules. This is a higher speed than that used for leukocyte granule ,*mW 
separation and has been recommended by Janoff, Rosenberg and Galdsfon (15), Total cell 

. _ _ _ . ... 9 . v ... .f"* a !*•***; £// 


counts, differential counts, etc. will have fo be completed before this step* All subsequent 
steps wilt follow the procedure successfully applied in our laboratory to the isolation of leu¬ 
kocyte elastase* Essentially this involves washing twice with cold 0,34 M sucrose solution, 
followed by mechanical cell disruption of the sucrose suspension by vacuum suction through 
a fine wire screen. The granular fraction is then separated by differentia! centrifugation, 
first at 900 x g to remove unbroken cells and debris leaving the granules in solution, then at 
■ 20,000 x g to sediment the granules from the resuspended supernatant. The precipitate in the 
form of a small greenish dot contains all the elastolytic activity and is carefully washed and 
suspended in cold 0.15 M phosphate saline buffer pH 7.0. It is disrupted by 7 cycles of . 
freeze-thawing to liberate the enzyme and centrifuged again at 20,000 x g to remove all 
debris leaving the lysosomal extract in solution. The material will be stored at this stage at 
•70°C or 7 if sufficient material i s available, subjected to additional purification by affinity 
chromatography'on CMBr activated Sepharose 4B coupled to soluble elastin. Elastase activity 
will be assayed against solubilized elastin by the method of Keller and Mandl (43) or against 
the sensitive and specific synthetic substrate succiny! alanine alanine alanine p-nitroanilide 
introduced by Bieth, Spiess and Wermuth (44). Elastolytic activity is expressed in p units per 
v p gram protein determined by the assay of Lowry et al, (45). Since the number of cells 
being assayed is also known, the results will also be analyzed in terms of elastase activity 
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per unit cell.' • -Tt&y r \ . 

.• i"-. . ' 




: h; , * ;•, • ■.. v * # 






*v”’. *" • 



Source: https://www.industrydocuments.ucsf.edu/docs/mydm0000 

































S.A., Finley,T.H., Smithy M.H. and Ladman, A* 
r ;?f£falveolar macrophages and pulmonary surfactant obtained fre 
smokers and non-smokers by endobronchial lavage. Anat. ! 




,*, v v^ose n ^ er 9 7 R*/ Sandhaus, R. and Janoff, A •: Further studies of human alveolar ’v^ 
crophage alanine-p-nitrophenyl esterase. Evidence of resistance to endogenous 
proteases, Amer. Rev. Resp. Dis., 106: 114, 1972. ■ »Jr* V- '‘V: .* -V — ;r3%: A.'* 

w : " - r *'~ /^^y; • > 

^0h£*2O* . ; jUMas$, B., ikeda, T., Meranze, D.R., Weinbaum, G. and Kimbel, P.: Induction 

■’ Av;4.v : t’S'.*', awrtn.imam^l nmnL> ijvahm I I . . 1 I • _ - * C* _ ! I A ^ A _ . . . ft 


22. ~ ^Rodriguez, J. ft; y Seals, J.E., Radin, A., Lin, J.S., Mandl, I. and Turino, G.M.: 
“'.iY> >The role of leucocyte lysosomal elastase in the pathogenesis of obstructive lung 
V; v^ ; disease/Clin. Res., 23: 351A, 1975. V* ; ’\ V T W:.V- . ’* . 


Ratliff, N. B., Wilson, J.W., Mikat, E., Hackel, D.B. and Graham, T.C.: 

The lung in hemorrhagic shock. IV. * The role of neutrophilic polymorphonuclear 
leucocytes. Am. J. Path., 65: 325, 1971. 

Wittels, E;H*., Coalson, J.J.; Welch, M.H. and Guenter, C.A.: Pulmonary 
intravascular leucocyte sequestration. A potential mechanism of lung injury. 

Amer. Rev. Resp. Dis., 109: 502, 1974. 


wmm 

.* »-r. >?. >.■*& 


4 -j r.-\. 
” *" i y 

t'K-JSrt- 




- •: .jttj. 




*» 1/ 


; 'A' ■'’* r.i*«*$?’/* i £?>* 7' - * * 


r^ : -..n..*•*— -vl» j*... - v.~v' ijriif&;—, fM*jg£jbik Vi vr^g. 


Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 






31, ^ Freeman, G., Juhos, L.T., Furiosi, N.J., Mussenden, R., Stephens, R,J* and 

: tiiV* *5*. r* . ' k i jp-% * “ w «i* ” i *” “ r*' 'i ' " * ' V. “ ' i> . ' v ' . . . . •* . " '• -‘•'‘f*- 



^ ^■'■>.^0 0.8 ppm NOo on respiration of rats. Arch. Environ. Health, 13: 454, 

.. . v .*f . *-... *.. , . *• 



■,. ■*, *i..- ■ 

* I'ir'rwvfii^y.x 
V<5'.-iV‘r 


r* 


*,•> i o -• 


35. ‘ yDunnill, M.S*: Evaluation of a simple method of sampling the lung for quantitative cn 

. t histological analysis. Thorax, 19: 443, 1964. • ... ^ 

:V-*- - 1 -■- -■ ■ ■:/ S : *. \ : 

.Thurlbeck, :W.M»: Measurement- of pulmonary emphysema.. Amer. Rev. Resp. Dis., Ut 
95: 752, 1967.'. "..., - ' &J 

Bennett, B.: Isolation and cultivation in vitro of macrophages from various sources 
-in the mouse. Am. J. Path., 48: 165, 1966. 



36. 


37. 




38. 


Soderfand, S.C. and Naum, Y,: Growth of pulmonary alveolar macrophages in vitro. 
Nature, 245: 150, 1973. 


C 




> . * . . -• . v\ . , . * ^ 

’ “ *" * . - ;. v ‘\** ? ? 


N- ..'JV i. 


, VrTff '-I I* "*' j-rr.v;.***• 1 


- »• -i- * •«>■. ••• •, \ ~ ^ -C». -■•■ . ... ..-♦/•V* ■* Jt ii-C' .* 

- - ;. i '. 4&^iV.v. P.V; r: SvI^ixVv 


Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 









-V - disease«, - Ann, Inf. Med., 66: 651, 1?67 # 


... . .r-'V"■ .... 

.: Ket ’er, S. and Mo ndl, |.; Solubilized elastinasa substrate for e lasfase and e lasfase 

. ? 1971 <*•••• .v.-/ • K- - '*' 

.... y ; " .-••*•; 

44. Bieth, J., Spiess, B, and Wermufh, C.G.: The synthesis and analyticai use of a t.... 


, inhibitor determinations. Biochem. Med., : 

<VvlV.- ..•/•: ®| e ^' , Spiess, B. and Wermufh, C.G.: ..... 4/ w,.» v. . v^'v'r? 

highly ^nsifive and convenient substrate of elastase. Biochem. Med., " 11: 350, 1974. 

W&K’' "■ 

Lowry, O.H., Rosebrough, N.J., Farr, A. L. and Randall, R.J.: Protein measure- .’. •/ 

£ . ' ment with the Fotin phenol reagent. J. Biol. Chem., 193: 265, 1951. 

% ,‘v.vi". .a 1 ... 



•T'XSVT =-•■*•: 


v V>x> 


*- ' . . 1 .«*..**.'■ ‘ ‘..'4 / <■.. >> ■‘•v */ r .Sr- •*V,-» 7 •»'*.!•• .. ■■ :' 

• .- 1 ;• -r' * v’;.- 1 * , -■ > ' * **'■■■ ■ .-- *■ ; •• 


V V.i -**£< 


:lhurt^2cic,;^;fe,’:\,^er:ur-3rr.cr ; i *::: pj:r. -v. : ; ry 


17- 


^ Jvi*< • 


-•'•■ ■*■■.. vl'f 
i .• 




C 



:; .¥W82l- f . 




jL cS. ..' u, ^-s .w, 



Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 






Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 























R: REDACTED MATERIAL 


-12. 'Biographical sketches of investigators : '7-v* '^7T 

GerarcJ M. Turino, M.D.^ts Professor of Medicine, Columbia University College 
of Physicians and Surgeons and DirecloLof the Cardiovascular laboratory of the ''-7 
• r\_t_•_ &&VAGTED _r_ 


Presbyterian Hospital. ^_graduated from 

Princeton University (A.8.) in and from the Columbia University College of 
• Physicians and Surgeons in' _Medica( Internship and one year of residency in 


,medicine were completed at the Columbia University Division at Bellevue Hospital 
(1948-1950 and one year of assistant residency in medicine at the Yale-New Haven Vi&g 
Community Hospital in 1950-1951, In 1953-1954 he was chief resident in medicine ■SlL™. 
at the Columbia University Divisloiiaf Bellevue Hospital* From *951 — 1953 he was^ 
a Captain United Slates Air Force Medical Corps and served as a professional asso- 7.' 
claio in the Division of Medical Services of the National Research Council^ Wash¬ 
ington, D. C. He has been on the faculty of Columbia University College of Physt- 
.ciansand Surgeons since 1955* From 1956-1961, he was a senior Fellow of the New 
York Heart Association and from 1961-1971, a career investigator of the Health 
Research, Council of the City of New York. His research interests during this time 
have been in cardiorespiratory physiology and diseases oT the cardiorespiratory system 
40% oF his time is devoted to teaching, clinical work and administration and 60 % to 
research* He 1$ a member of the Editorial Beards of the American Review of Respira¬ 
tory Disease and the Journal, Respiration. He wasa member of the Task Force on 
Obstructive Lung Disease of the National Heart and Lung Institute and Chairman 
of its subcommittee on "Chemical Structure and Function of the Lung 11 * He Is c 
member of the 


* . 

■ C Kite 


REDACTED 


REDACTED 










Pertinent Publications: , ^ T y ; “ 

v * 7 ■- A 7 v '-y ■ ■ >^ l 7. : •: tf c7• 

Turino, G.M., Goldring,, R.M. and Heinemann, H.O.: Water Electrolytes 
and Acid-Ease Relationships in Cor Pulmonale* Prog, in Cardiovascular . . 

Diseases, 12:167, 1971* V ^ y ■ ~7 *.7 *7’iJ..-^ 7 ::: 7 . 7 - 

Turino, G.M*, Lourenco, R*V* and McCracken, G.H.: Roio of Connective :>:■ 
Tissue in Large Pulmonary Airways. J. Appl. Physiol., 25:645, 196S* " • 

Turino, G.M*, Senior, R.M*, Garg, B.D., Keller, S*, Levi, M.M., Mandl, 
Serum Elastase Inhibitor Deficiency and Alpha-j-Antitrypsin Deficiency 
in Patients with Obstructive Emphysema, Science 165:709, 1969. . 

Turino, G.M* and Lourenco, R.V.: The Connective Tissue Basis of Pulmonary 
Mechanics. In: Internafioral Symposium on Proteolysis and Pulmonary 
Emphysema. Academic Press, 1972. p„509. ’ p 

Turino, G.M*: Proteolytic Mechanisms and Pulmonary Emphysema* Bull. 
Physio-Path* Resp. 7:719, 1971* 

Turino, G.M., Rodriguez, J.S., Greenbaum, L.M. and'Mondl, I.: Mechanisms Cl 
of Pulmonary Injury* Am, J. Med. 57:493-505, 1974. 
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r-rn-.O:-•• >. 'f 1 ^ 7 -. r l •■*■'■■■ ^ •{: 

Tl2. Biographical sketches of investigators :" '••■'*' . •.CVv..,,'-;•■' • •>-; ••:• 

" ’Joshua A. Fierer, M.D. / Direglor of Immuncpathofogys Assistant Professor of Palhology, r ~^ 
WiBifa^ ivorsU >' College Physicians & Surgeons. redacted ■ 

ritDA graduate d from Alfred University, Alfred/ Nbw York (B.A.) in ^ and from • Y?’*‘iV?. 
the Slate University of Nev/ York Dov/nstateJ\Acdical Center (M.O.) in ft He vres • VI 

an infern in Surgery in 1963, rcsiclenfjn Surgery in 1964, and Assisiunt in Surgery in ' V 

. .1965 af fhe University of Rochcsier School of Medicine and Strong Memorial Hospilaf, s 
Rochester, New York, From 1965-1967 he served in fhe United States Air Force Medical A"; 

Corps af the School of Aerospace Medicine, Texes, and as Chief of Acrcmedical Services, //T 

Stewart AFB, New York. He completed a residency in Pathology at Columbia Presby- ty/'ril . 

teriem Medical Center, New York, and joined Columbia University College of Physicians 

and Surgeons as an Instructor in Pathology in 1969. During 1969/70 lie was a Guest [n- ' ;y^ 

vestigafor in Dr. H. Kunkel's Laboratory at Rockefeller University and since 1970 he has ' : *V* 

been Assistant Professor of Pathology at Columbia University College of Physicians and ' •* ■ y^.'v : -Y^ 

Surgeons and Director of Microbiology af The Francis Dalafield Hospital Division. In .. 

1972 he received an additional appointment as Assistant Attending Pathologist, Presbyter- ^ '^-7;'/ 

ian Hospital, New York and Director of Immunopathology, Columbia University College ’ * ‘ 

• of Physicians and Surgeons. He is a member of the 1 






REDACTED 


- SEOACTED 


Pertinent Publications:" ' , ' V\ ’■ 

- 1 ■ ’ . v * * \ 1 . * 

Buda, J.A., Suciu-F.oca N., Fiercr, J.A. and Geering, G.; Induction of Runt 
Disease in Newborn Rats by Prolonged Antigenic Stimulation with Acellular 
. Tissue Extracts. Transplanlation 13:332, 1972. 

Werner, S.C., Wegelius, O,, Fiercr, J.A, and Hsu, JK.C.: Irrimunoglobulins 

>:(E,M,G) and Complement in the Connective Tissues of the Thyroid' in Graves 1 

V* Disease. . N.E.J.M. 287:421, 1972. •*■■■■' 

'Fierer, J.A., LoGerfo, P. and Bennelt, S.: Immunofluoresccnt Identification of a 
, y .*• ■ .‘ Tumor-Associated Antigen in Neoplastic and Non-ncop!asffc Human Tissues* 

• u;; dty hFed, Proc. 31:661, 1972. • . G-;* te *; •• - 

Fierer, J.A., Klovins, J.V., Weiss, M*, Mesa^Tcjada, R,, Berkman, J.l. and 
. , • Rollwagen, F.: Oncofelal Antigens Extracted from Human Embryonic Tissues, 

Am, J. Path. 70:11a, 1973. 

Mandl, |. f Keller, S., Fierer, J.A/., and Evans, H.E.: The Role of Proteolytic 
Enzyme Inhibitors and Connective Tissue Proteins in the Maturation of the 
Lung. In PvCspiratory Dislress Syndrome. Claude A. Viilce, Dorothy Viilee, 
and James Zuckorrnan eds. p,99, Academic Press, 1973. 

Fierer, J.A., Mao, T.S.S. and Appleton, R.: Isolation of a New Oncofetal Antigen 
from Human Malignant Neoplasms, Am. J. Path. 74;62a, 1974. 

Fierer,. J.A., Mandl, 1., and Evans, H. E.: Alphn|-AnMfrypsm in the Lungs of 
Nev/borns v/illi Respiratory Distress Syndrome. J. Ped. 85:698, 1974, 

Blackv/ood, C.E., Moret, J.E., Keller, S. # Fiercr, J .Aand Mandl, ),: Alpha,- 
Antitrypsin Concentration in Serum of Laboratory Animals. Changes 
Following Proteolytic Enzyme Injection. J, Lob. Ciin. Med. 84:813, 1974. " 
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■fj’ ' 12. Biographical sketches of investigators: ; •• - l 

fnes MoncH. Ph. D., Associate Piofossor of Reproductive Biochemistry, /*? ' 

ril'. ’ ■ «SSACT£D received her earFy education in Austria and at fhe 

Notional Uniyersity.oF Ireland, in Cork, Eire., and her M.S. and Th.D* degrees 1 
nri # uV*»m c !tit , jve* Polytechnic* Institute,of Brooklyn in und R respectively,- from 
-jVlty'A 4\)945-1949, she was assistant: and.-cOY/orker of the late Professor Carl Neuberg at 

'New York University and : at fnferchemicat Corporation, Since 1949, she has been 
>.'Cc*i .vS^Crr .Pt. Co I urnb ia University College of Physicians and Surgeons, first as chief chemist : 

an Army sponsored pro[ect in the Defxirtment of Surgery with Dr, E. L. Howes 3MHK 

.U.oT.;'.. Dr. lnhn D. MrUnmn Prnm 1956 fn 1973 chr» hnc hr»P n AccJefrinf P rr\Ca crr>r 




r** *- lY** V ^ 1 1 UIUI t V. } Vi 1 MIC I lUIIUli L/V1UI ICIU I IvJ J ^ l I U I V15IUU, !W I / / Z. 5IIC WUi / \ !vjl i 

yN-' -V^l^ovvarded a Distinguished Alumnus Award by the* Polytechnic Institute of Brooklyn. 

• is a member of the 

-ionfiof redacted . JS*ISS 

ngrtAr'tcn ' •. t&DAC TED ..!® 

;; >£; • ’ >_ RED ACT£*? - i.jy 

* She is also Editor-m-Chief of Connective Tissue Research, An Infer- 

C * / ‘vr'national Journal. * * . V.\. ' ‘*- 

: v> pertinent Publications: \ * •; : ' ’* v- 1 ’• ';;2 ."*?£*;■ 

. : ~V- -\i\X v7.;’;',. Manahan, J. and Mandl, 1.: Primary Structure of Insoluble Tendon Collagen t / ; 

N- and C- lerminal Posilioral Analysis of Collagerolytlc Breakdov/n Products C^f^ 

• r P4ative Collagen. Arch. Biochem. Biophys, 128:6-10, 1968, * * • - - 

• " Turino, G.M., Senior, R.M., Garg, B.D., Kefier, S», Levi, M.M., Mono!, !.: , A .. 

V,:- ’ ^ erum Elastase Inhibitor Deficiency and Alpha,-Antitrypsin Deficiency 

Obstructive Emphysema, Science 165:709-711, 1969. ' .. V 'y ; 

S, / Levi, M. and Mandl, I.: Antigenicity and Chemical Composition 
an Enrymatic Digest of Elaslin. Arch. Biochem. Biophys. 132:565-572, 1969. 

Kefier, S. and A/andl, L: Qualitative Differences Between Normal and Emphy- 


f^pPJHPPOtP.h Eniphyserna in Rais: E f astolytic Titer of Irducing Enzyn^c as 

the Response. Proc. Soc. Exp. Biol. Med. 14.4:450-45-^.1973. 
, it , .'f- . */ Keller, S. and Mandl, I.: Elasiin Peptides: The Components of a Partial AIka- 
; line Hydrolyzatc of Elastin. Conn. Tissue Res. 2:49-56, 1973. | 

• *'?* ^rj Evans, H,E./ Keller, S, and Mandl, I,: Lut\g Tissue Elastnn Composition in 

1 Nswborn Infants with the Respiratory Distress Syndrome end Olher Diseases. 


m h'M.- *•*;?»; 

y*8\ 

x --, 




J. Clin. Invest. 54:213-217, 1974. 


. S 


••Turino, G.M., Rodriguez, J.S., Greenbaum, L.M. and Monal, I.: Mechanisms 2 ;'T 

.of Pulmonary Injury. Am. J. Mod. 57:493-505, 1974. 1 

Parsbloy, M.S., Sampson, P., Mandl, I. and Turino, G.M.; Production of CA 

Acidic G iycosami nog I yea ns by Normal Rat Lung in Tissue Culture. Abstr. 

J. Cell Biol. 63:258, 1974. © .T 

Mandl, I., Darnule, I., Keller, S. and Ficrer, J.A.: Changes Willi Age In I he 
Microfibrillar Component of Lung Elastin. Abstr. 10th International Conyr. ® 
Gerontol. 1975. 7 is 

• - • ’ * . -! . V‘ ^ 

' ‘ ‘ - . • - * **■ M **»*'r r • ‘ - V’T w r.'tl , J '- r| 7 
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12, , Biographical sketches of investigators: 

Mary $. Parshley, P^^^i^i£^ r ch Associate in pa i ho fogy and Clinical Fallow 
Tn Medicine She obtained her A. B. ' " 

From Smith College in 5^ and M.A. and Ph.D. degrees in cr-atomy from the 
University of Pennsylvania in f2^ ir.d ^respectively. She was a Finney- 
Howell Postdoctoral Fellov/ inAnatoiny at (he University of Pennsylvania from* 1938- 
1939, foilov/ing which she joined the Dept, of Pathology of Columbia University 
College of Physicians and Surgeons as a Research Assistant from 1940-1945, advanc¬ 
ing to Research Associate 1945-1949. In 1949 she became a Research Associate 
•in Surgery and in J962 Asst, Professor of Anatomy. She assumed her current posi¬ 
tion in 1973. She is a charter member of . ._ - redacted . p 

served as an officer of this Association. She is also o^rne mher REDACTED - : 

REDACTED^ 

RcunCTi;^ 


"y-: 

MM 
* + * •• *; * 

■ - y 

, '• ;! 


M. *: 


Pertinent PubI icafions: ’ ; ■; .... * . 

‘‘ .Parshley, M.S.: The tissue culture of adult tissues. Chap. 17 in the "Trans- 
plantation of Tissues", Vol. II, Lyndon Peer, ed.. Will iams and 1 Wilkins 
'-W’W ' Co., Baltimore, pp. 593-633, 1959. 

/ ■* Simms, M.S. and Parshley, M.S.: Tim effect of proteins and umi-no acids on 
• • ' the growth of adult tissue in vitro. Chop? 7 in "Protein and Amino Actd 

•v-v.,: ’* Nutrition", A. Alhciress, cd., Academia Press, N.Y., pp. 143-195, 1959. 

; ; 4 *' , Parshlcy, M.S.: Effect of inhibitors from aclwir coni',active tissue on growth 
* ’ . of a series of human turn :rs in vitro. Cancer Res. 25:337-399, 194*5. 

:’7- ‘ Parshley, M/S., and Mandl, I.: Inhibition'of malignant cells in vitro by * ^ 

- 4 a component of normal adu 11 conns'cl i*/o (issue. Nature, 203:300, Nov., 1955. 
Levi, M.M., Parshley, M.S., and Mandl, I.: Antigenicity of papillary serous 
,5’’;, . cysiadenocarcinorra tissue culiure cells. Am. J. Oust, and Gyn., 102; 

: ^-7/74'-;;433, 1963. ; . . r- ... * 

B.; Jr., Pcrshfcy, M.S., and Moore, J.GEffects cf chemo- — '‘A 

therapeutic agents on Iv/o lir js of human breast carcinoma cells. Surgery, 
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- v v f :;./p; 
. Vi.;. 

'v x \ 


' ■ 4 - 

■ ' * .. 


;-.?v / * 


, Gy n3coI°gy & Oh.icirics 12--:1006, 196?. . , : . •: 

^v^Einbindcr, J., Parshley, M.5., V/olzer, R. and 5ariders, S.I..: Effect cf can-- 

tharidin on maimjr.ani- epithelium in iIssue culrure. J. Invesf. Derm. 52:29], T9! 
'■'I ; parshley, M.S., Sc npron, P., Mandl,i. and Turino, G.M.: Produciion of : 

acidic glycosominoglycans by normal raf lung in fissue culture. J. Cell 
•* ; Biol. 63:258, 1974. - , . ’ ■ ' 
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T^jrK^e 

jaaLy r^y 3&A •/&.♦. 


16, Other jource* of financial support: y.*V+’. V.w* ' ..C’A+A -*• ■ 

Lot financial support from all sources, including own instilufion. for this and related research projects, ' 

^r^J: ”• ^ • * ‘ " ' ' ,! ^ y,?l: f’^s.' 1 ’* * ; - . *// - ■'*% /-*''vUl-jAV 7 ^ 

, ; CURRENTlY AC ™ ^ ■ •'. ; 

'\V s *\£s£:?)X‘£; ' Source - u >* • i *'•. ,V'V-'' .. ‘ Inclusive ,■•/•*’fj 

?TrtI« of Project " v: *’ '*' -. * l (gWe grant numbers) , *_■'• • Amount Dates * 


*TrtI« of Project jy}'' ‘ ’ \ f *. (give grant numbers) _ • Amount Dates * £ . - 

/..cl**/•■Vrj'^T?^ Cheill, ^ cal pr '^dispositions National Heart and Tung $1,321,303. Hay 1, 1973 'to 

^ c fc:' to .. Lu f9 Injury, v v Institute - HL 15832 * {5 years) April 30, la73 . 


'7. 0C,iiCk em ^ 021 1 Composition, of New York Lung Association $23,000. April 1, 1975 ; / 

Colltgen and . . (1 year) - to March 31, 1976. 

’ J/^-^Glycosaminoglycans of ./ /. \ ; ,/• ;.'.vV ( '■‘ %• ^ ■ - 

, .^V-c\^^;Lnngs in Diffuse Inter- **..;’•,*/-j’jV ' *i <1^:5/•'>■' f , -/"/j, 

’.aF ibrosis from .fiV**/.; i -v" ** • \ . * "* V ; 

'*‘^'^"7^.^- Sarcoid and Non-Sarcoid * ”*’7 ‘ T" -‘V^C ' ; *> . ... 

* A4‘r ^ 1:3100 ary Fibro tic * * *, *. ’ ■ w 4 £>V.*-• v-v;i-■.£;"£/*■ ■** f > )f !'*,*•]».* .* • '•'»«. *;..* ^~ - r ^ 

* - ,, t PENDING OR PLANNED ^ ?' : . .. :; ? v 


• --V • Trtle of Project 

m- f ^ ,Y~ • • .. ■• * : 

. . ..“s' ^ ■> <- "* * ■ ' 

•.;* / ..\ 1 • ■ 

None *••’.• : 


'' ; * Source 

grant numbers) 



; *« >■ ;*» 

.tr* r 


^ *f? ! -ZM!z-*®Si&V.V- ■■■ ... ■'•-••. •- ... ■ h-n&& 

•■’. -v'^r*. 5 :.:•• v.;-.. 


tw'^'kS 


It 1* understood that the investigator and institutional 
_■'• officers in applying for o grant have read and accept 
> V\f the Council's "Stolement of Policy Containing Conditions 
’* ond Terms Under Which Project Grants Are Made/' 

' **, * • . • ,• * * 


Checks payable la 

Trustees of Columbia University 


4 *^ Mailing oddreis for checks 

*/" c/o Frederick B. Putney, Ph.D. 

f>J0 West 168th Street 
• . ‘ New York, New York 100 32 


Principal Investigator . 

Typed Home Gerard M. Turino, M.D. 

Signature L 1 ^ 1 <■•' 'r^. ^ O* 3 ** l/±J-ZjZ. 

HEDmCTHD 


Telephone . 


Responsible officer of Institution 

Typed Nome rtederieh B. Putney, Ph.D. _ 

T . a ^ Assistant Vice r President for Heal 

' Sconces AanUnistration j , 
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630 WEST IGdin STREET 
f r N e W r YORK. N. Y. 10032 
OFFICE OF THE OEAR 


■ -v^;: '• 


; Memorandum to the File: 
3W my-absence'-Ms 


: ’> ' 





; . ,r ,;;f’ January 25,1975 

........ , . . • .•■/ r ,5. .,/< . . ■ '> °'t r ' 


. ■ 'i •. i ■ ^ 

c..~ -r '.'-T-vir '~7-— wwt ^i Director, Grants and Contracts Off i>p - 

the Health Sciences Faculties of Columbia University is authorized 

Uni^lTZ ? rantS and ^tracts on behalf of CoJ^a f 

University Health Sciences Faculties. . s:, 



Frederick B."PutneyTPh.D. : 
Assistant Vice President for 
Health Sciences Administration 
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<-. The Council 'For Tobacco Research-TJ. S. A., Inc. 'k ‘ 
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Subject: James A. Will, DVM, Ph.D., University of Wisconsin 
•Y -. New application No. 1036 •4;:^:.- - ■ ... v v 

V .; >.• -Morphologic and functional correlations of the AFUD cells r 

of the lung" .i .■ \ Av^v^yTCav •... ± . .-,,... kkyy, 


! • ^ 'y 


•,Y>* £'4^ 


. i *-,V . 

■;.; a"/’' \r& , 


History : 


y -' ■•. 


7: :. of toe lun « 777,^- .; 

. " ' " iciV-Vr-' : 5' 

8rSe« *;:«?* : 1;''■- 7 *^ A' ‘ - r ‘ ■ ,••• i-.-. 

.• ., 4 .v;^ ! 'v * : • ■ :•:-tv."V '•/ < "? k ; - ••■ 


’ - _«*• .- *; v 

Was not handled as a case, 


Request: 


■ •v '* " "" ' ">* ■••*•" -■•"'••• • ■■ •'■ t./ '. '■'•'••'■’'• '.: . ? • *‘7 ' 7 ; . v '•■ 

Application No. 1036 requests $24,418 for the first year . - /! 

of a three year project. ^ y[ . r '-7 


• * - 


Documents Submitted: 


xs-r 


■py ikhykts 

■ \ ‘r 


_ 1. Application received 

Cv of Drs. Will, Bisgard and Quay) 


:: -7 ^ ; 7 7 ; : £'yy\ ' 


k : -'-' : kyyyyy^ 


2. Two abstracts 
' ; -y 3* Eleven reprints. 


1-r . - „ : 

■ M i : v. ,• r : 



. * r ;vV 

V » "■ t- 


David Stone 


DS/lp 
. Ends. 
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HO EAST 39th STREET 
NEW TORK, N. T. 10022 
<212> 421-8983 



.r-fr.James A. Will* DVM, Ph.D. 

r'‘ Professor and Chairman • " ‘ 

• 2. Institution & address: Department of Veterinary Science 

’’ V ,?r * ; f N ’ University of Wisconsin 

‘ l ,- v ‘t:1- * V1655 Linden Drive - • " : : 

V- 'Madison t WI 53706 

’-'•k ' ‘ ■' *'»■ - *■ * ; ; : JT >\ 

** ’* f\\ 3. Department(s) where research will be done or collaboration provided; 

;V'*' Department of Veterinary Science and Waisman Center 


7 ; 4. Short title of study: Morphologic and functional correlations of the APUD cells of the 
■ ■' • lung. ' • * 4 - '% -• - 

■ ■ f ^ , . . i - . . .. . • ■ . . - ■: 

P * * . *,»*•, *.***,' '•*•*• , - *. * ^ ’ - » * 

f ’ ; ;f” ,.-r . *■ - <. •• • ... v ,•*' 

5. Proposed starting date: 1 January 197,6 ■* >y '\L ; - * 

V : : Y .* 6, Estimated time ta complete: 3 years ' * ' % * e 

’ *\7 . *’V 

? , * J ,” 7. Brief description of specific research aims: ' . .. *7 ; ^ 

'!-;•■ a) Define the function of the APUD cells of the lung. - '< • 

• - ' . . ■ *• ^V *, * - v-.... 

b) Correlate the alterations in function of the lung with morphologic changes 
in these cells. * . 




ci&aAcar J ^ 





Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 





. .. _ 

'x v cells and the NEBs (Neuroepithelial bodies)of the lung have been demonstrated by 'Mumm 

' __1 1 J t j _*.1 J -f _ C A T» 1 TT\ It. A. - t 1 J 1 1 Ti ' * f * V^;J h fFWpZi '!j. 


cells can be depleted by reserpine (3), the fact that they may be modified by acute 
hypoxia (3,4) and that they have dual innervation and therefore perhaps act as both 
receptor and effector cells in the airway of the lung (3)* By virtue of this 



< ..... . ;v- - •: ■ -v • 

^ Detail* of experimental design and procedure* (append extra pages as necessary) '* •"‘ ,‘ J# \ 

Based on the above hypothesis the following questions can be asked and evidence 
l‘.obtained to support or reject the hypothesis: . ;-.v /*.* .■>- l * . "V- • ••vP 

Does the number and content of these cells remain constant in the change * ’-'..J 

: from neonate to the adult? * **. ' v ... : v- : * --V;V *■' . ’-7 *-• •'* *" 

;/• : Koosavi, et al attempted to answer this question in a semi-quantitative way (4). - / 

/ > These workers did not do a complete morphometric study. The fact that the number of 

... •: y / Feyrter cells decreased per unit of bronchiolar epithelium did not take into consid- 

• *“; eration the growth of the lung during this 31 day period. ; 

..V Experiment: We propose to use rabbits rather than rats. Pregnant females will 
, ; be the adult subjects* Their young will be killed at intervals after birth and 
; * 7 . i complete morphometric studies will be done to quantitate the numbers of these cells 

per unit of lung volume. ■ /vi'w v —.7 r- 

■ W e propose to study the morphology and content of these cells by several techniques: 

.V ■■ /./ . V- ' v Currently, one graduate student is working in Odense, Denmark with Dr. E. Hage (2) 
for 8 weeks to perfect techniques in (1) light microscopy and (2) formalin-induced- 
. T5: / fluorescence (FIF). Dr. Hage has also agreed to come to this laboratory in September 
* rtf’-;' of this year to do a preliminary study with us. Professor Quay, a co-investigator has 
experience with (3) auto radiography and we plan to use these techniques in his 
laboratory with labelled amines, polypeptides, their precursors and metabolites. The 
''V’ v content of the granules and the cells totally will be assessed by this technique as ' 
well as differential fluorescence. Finally, both Professor Quay and Professors Will 
and Bisgard jointly have postdoctoral fellows working on the (4) electron microscopy ‘. V.‘; 
of these cells or similar cells. The combination of these four techniques should 
provide us with the ability to correlate changes in the cells and the granules within 
. the cells with the functional studies we propose. 

. 2) Is the effect of chronic hypoxia similar to that found acutely by Lauweryns, 

i.e. depletion of granular content consisting principally of serotonin? * 

Evidence in our own laboratory using methysergide and serotonin in aerosolized 
■ '7 form implies that serotonin is not the principal mediator of hypoxic vasoconstriction V- 
(5). We used aerosolized compounds as well as those administered IV because of evidence 


supported by the work of Hauge (6) which makes it likely that the receptors involved 


in the pulmonary vasoconstrictor response are located' closer to the airvay than the 
capillaries. Our work does not exclude the possibility that serotonin may be one of 
-several mediators in the response. Lauweryns supports this by the fact that' more than v '7 
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This Implies that the mechanism may be different for acute and chronic hypoxia. •/.;•;■ 

> This is supported by work done by Tucker and Reeves (8). Our studies also show *• 7;t^r . 

‘that this change in reactivity is not related entirely to muscular hypertrophy -y 

Tpf the pilmonary vasculature, therefore the possibility exists that there is an J 
^alteration in lung metabolism initiated or mediated by substances elicited by 
.^rnese cexxs* •. . v-; • *’• . r.\ ;J ; v \ - 

Experiment2 A group of pregnant rabbits would be placed in the hypobaric 
‘‘r 1 ’chamber of the Biotron facility here at Madison or taken to our high altitude 
vvlaboratory at Climax, Colorado (elevation 3400 m., Pgp^SlO mmHg) and the first > .^V '; 
•^experimental protocol would be duplicated. ’ ./V*;** w'*.*'*-.*^ v. V v 'V' 

further question that would be answered would be: Does exposure to chronic \ v 
.. hypoxia cause the number of these cells to increase or have increased activity in ■ \ 

; the adult as well as the neonatal animal? 7)1. • . '**> 

*3) If these are chemoreceptors do they change in number or content when the . > 
"'carotid bodies and the aortic bodies are denervated? •* r \ 
Work in our laboratory in calves and ponies has demonstrated that animals 
■ ,A ..with the carotid bodies removed and in the case of ponies, the aortic bodies also 
‘/v denervated tend to develop pulmonary hypertension at higher ^X 02 S t> ecause of the 
'tendency to hypoventilate and develop low alveolar PC>2 S (9 >10)* * *7^ \ 4 ‘'. * 

;v-v * Experiment: Although our experience is mainly with the carotid body removal ■/•...*7 
‘• and aortic body denervation in large animals,we propose to use the rabbit for the 
initial morphologic correlative studies because this species is unique in that 
it has a separate nerve to the aortic body which can be severed without thoracotomy. 
Animals will be prepared and treated in groups similar to experiments 1 and 2. 

Once the morphologic studies in experiments 1, 2, and 3 enforce or reject the 
postulates presented, studies will be extended to larger unanesthetized species like 
the dog and pony where work will be continuing on ventilatory control. Hopefully . v , 
dual use can be made of the surgically prepared animals. These animals are much 
more adaptable to complete functional studies than the rabbit or other laboratory • 

animals, particularly if the studies are performed in the unanesthetized state. IV 

* ; 4) If these are chemoreceptors, can they be influenced by the administration 
of aerosolized compounds which will block, stimulate, deplete, poison, release, or .V 
otherwise modify the metabolism of these compounds contained in the granules of t :^v“‘ 
: these cells? pS- / ■; *> . ; .vp. s ^ 

We have preliminary evidence that low levels of an blocker that is administered 
by aerosol modified the vasoconstrictive response to acute hypoxia. This same , “ 

blocker placed IV required toxic doses that could only be administered to anesthetized 
animals or in isolated perfused lungs to be effective. . - .‘.‘-‘.I; * ' 

Experiment: Actually this would be a long series of experiments which would 

hopefully pharmacologically characterize these cells functionally and using the 
morphological methods developed In earlier experiments to correlate the results. 

Agents such as a—Methyltyrosine, a and $ adrenergic agents, cyanide, doxapram, 
lidocaine, ethanol, etc., could be used. Complete hemodynamic studies would be 
done Including pressures, cardiac output, oxygen content, heart rate, blood gases, 
hematocrit, and hemoglobin. Resistances, oxygen transport, work indices, etc. would 
be calculated. Pulmonary parameters such as ventilation, ventilatory rate,volumes, 
alveolar gases, compliance can be measured and calculated. ** 

It is obvious that the direction that these studies will go is dependent upon 
the success and findings of the initial studies. s ' 

w, -• ; 10035460^7 > t;/ 

/v ; ., . • ; ;. • ... ' . \ ' „ ; ! :v;; • 






Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 











£/#rh& ftaiSsiSsl^M 


;'45ft' : 'K.'-" ; '■•'•■ , 'Wr5i"^‘ ,< + ':>'■' •'"•'• : ' >• -.**••■ - a*.R,<:.«?v:V -.■ - • , ■ .••■•• • •.• ■; • - * 

$fe ; 5i|j|:^lv.., ?ear se» A.G.E.: The cytochemistry and ultrastructure of polypeptide 
.«i n S cells of the APUD series and the embryologic 




^|F^Bronchi of Human Adults. Acta path, microbiol. scand Section A, 

81: 64-70, 1973. • -JV; ':'' V -'; ' • : •••: 

'•':$«!$$'■'x WfrKfc r <r?-- "‘7 ■ '' • ..’:' •'' • 

'*$*'*$ Lauweryns, J. M. and Marnix Cokelaere: Hypoxia-sensitive Neuro- 
•.'.£j\~>V y :epithelia 1 Bodies; Intrapulmonary Secretory Neuroreceptors, 

^Modulated by the CNS. 2. Zellforsch. 145: 521-540, 1973. , ; . { 

V • ":■*■«'•- ■ •• ••-•*>* ■•• ■ •'••• •’ ■•-"■•-\? i. : l- 

v\ : 4. Moosavi, H., P. Smith, and D. Heath: The Feyrter Cell in Hypoxia. 

...Thorax, Vol. 28: 729-741, 1973. ■7; ; *.::: .... ’• 

>■«:•?•: %■ ■ S'-- •«••. . -V..-. -A.. 4 -y,.:<.* ••>.••.•.’:•• • • 

.5* Ungerer, T., J. A. Orr, G. E. Bisgard and j. A. Will: Hemodynamic 
’^V^Vv■ Responses in the Pig; The Acute Effects of Serotonin and Hypoxia. 
y&i iv'Abstract. Presented at 55th Conference of Research Workers in 
y : Animal Diseases. Dec. 2-3, 1974. Copy appended to application. 

r.. > • i .. g Rfliiop. A.t Th*» nnlmnnarv vfl.cnrnnsfr-frtnr rpRnnnQP hn iinitA hvnoirf a - 






6. Hauge, A.: The pulmonary vasoconstrictor response to acute hypoxia. 

Prog. Resp. Res. 5: 145-155, 1970. -■ 

~ ■**'.' ; . * '7' ■:**’ '•■•’-■' • •• ~ *••**•.' : -**i •*,. *• «-'. i' /%rV *cV ' V / * • 

7. Ruiz, A. V., G. E. Bisgard, I. B. Tyson, R. F. Grover, and J. A. Will: 

Regional Lung Function in claves during acute and chronic pulmonary 





‘ hypertension. J. Appl. Physiol., 37384-391,,i- 

r8* Tucker, A. and J. T. Reeves: Non-sustained pulmonary vasoconstriction * 

i . • ..’ .during acute hypoxia in anesthetized dogs. Am. J. Physiol. 228: ’ 

I ’ ;r y'AV/fV* '*' v,v ‘ 7 s#u 7 gi 107*; w..• . /> ^ 

,.: ... V 9. Bisgard, G. E. and Vogel, J. H. K.: Hypoventilation and pulmonary , , . 

'! ' . . hjrpertension in calves after carotid body excision. \\J. Appl. 

,V Physiol. 31: 431-438, 1971. •: =' -- >1 ' '■ • 

.■fL’. .'1. ; •••'. . .''•■•••■•• .' '. • • •' ■ . •« •' • V-... ; ; • * ' 

* • . • * • 7. ..... c ■ - . y**».. A . •. V* 


Forster, H. V., G. E. Bisgard, B. Rasmussen, D. D. Buss, J. A. Orr, and 
• \ M. Manohar: The Effect of Peripheral Chemoreceptor Denervation on 

Ventilatory Acclimatization to Hypoxia in Ponies. Abstract. To 
be presented to APS Fall Meeting, Oct. 5-11, 1975. Copy appended 
to application. -t* ' 



Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 












••&•&'' 10. Space and facilities available (when elsewhere than item 2 indicates, state location): ’ •..!.. • ;• '••,■’'■.' v>».V -.4*;* •<• 

•%v i i'Vvsjr,:'‘. ’ .v • • '..^.'t.'Y' .V '’ - '• • r rf;:,Viv^w*'"'.'’' '■*' ■-•• '• >-?,■'■' 

.i, A complete cardiopulmonary laboratory is available under the direction of ’ 

'Professors Will and Bisgard. A departmental laboratory operates to provide 
■;•*.. ^ histological tissue preparations. tissue freeze drier was obtained last year. 

V2*-; * : Electron microscopes are available in the Department of Veterinary Science, the * 

Muscle Biology Institute and the Waisraan Center. ’’ : ’* '• ; - I; *; * *' v 

Professors Bisgard and Will in cooperation with: Dr. R. F. Grover, University ' 
Colorado Medical Center have a research laboratory at Climax, Colorado. There 
4^'VSf' are living quarters, a corral for large animals and a laboratory building. This 
facility provides an ideal situation for large animal studies that can’t be ' 
.'-^accommodated in a hypobaric chamber or for small animal experiments that have too 
1-**-*$‘-many animals to fit into the chamber or are of such a long term that it is too 


many animals to tit Into the 
•tf/^T^. r costly to do in the chamber.' 


'^/^'itvV- ^o^essor Quay has a laboratory equipped to do autoradiography. 
7-*' Animal rooms are available for large and small animals. ' 

*•‘>5^ ,* L- ■;< V?'}: * - - ■‘’•-..I '+ _ - -• .- »• ■ *( * ■' *. vV , * ..V' ^ 

* ‘*J‘ ' i*V« ' 'i. r . ■* ’• , . • .. 

.* Vi - • . v .* ^ p *. r *| .. A' •- . - ; : . - 
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•: •. v f “-■■ 
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11. Additional facilities required: " ' *• -■ ^ ^. v. 

* .\^ K • . v - Funds were asked for animal cages. While rooms and animal care is available, 

-X;/- ‘ there is a shortage of cage facilities for rabbits. \ 

■•V. , •• .*, • -v -T-- 4 *- «>. ^.v f * * '> s * ***’^ , ^ < .* <• i'*- . **’;• • 

:.V :.-V - •- . r ;V. .; ••• v\ r Vf^v.sfv 
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£’^12, Biographical sketches of investigator(s) and other professional personnel (append); ' fy I 
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V *< 


^'‘'iane: ' 'JameshufrJftJ.I> D.V.M. Address: REDACTED 

# *®2RCTS0 .7. 'f;w.•: “-RHDACW . . 

^gjSfc'Bora: 1 RgDACTFH Birthplace : '^ ,cD ^ ' 

■'&$!!»& Citizenship : ' •'• REDACTS^ Marital Status : RfcUAL-' *~.i ^ 

' i*'C '■■■••': y kw ■"■ l«%: ■■■ • ••• « ■ '?:■•■' v, (r 5 4?r> 

■ ' education : XKf? 

U J-?'- ‘ 

• s&^'SfvHigh school graduated from: Wauwatosa High School- Year: K •‘J/.'h’ ”^ 

University Attended '•;.T;'^v’ - Dates Attended • . Degree Date Major and Minor -.iv .'*.>*]• 


■ University of Wisconsin 


:..••* :’V'v 

- V «"••■'■; 7 ? /> c : s ‘* ‘ * * s . ,V %T’ ) • n'- • vr 


^4^:*'University of Wisconsin 

•■Wy. •* - —' rr*** ’A.-* ?»*'. ** .• ‘* 

’ ciwS-N ‘ * * 1u « * *-* *•■:*?*■ f •/»••*• rt . 

i'. .*.* ••■*' » '• c; . * .* - ' 

•v^i^t;: Kansas State University 

• ? £' ♦;•"• • • 1 -.• •> • 

■'IpZ}-:- University of Wisconsin 
MILITARY SERVICE: 


1 Branch: Army of the United States 

jy^\• qmc, 1st Lt. ; .: ••• • 

■'.fSfe* '••'■" '■ ■ .. ":.■•■'■*. - ' .. 0 .. 

milt positions : '.• -.UU 


REDACTHL 

R^ACtkb 


REDACTED 


REDACTED 


B.S. Agriculture 

. / ; ; '£l:v Animal Husbandry J.- 

M. S. t Animal Science 

* ...: ;: ;■■*: .'/';v-V; : :-v Genetics V; *•••;• ; 

/♦ ■ ■' " ; V. '^ ■?-7^'- 

D.V.M, n . Veterinary Medicine 
’v - r Pathology : ,v ; : p‘> 

Ph.D. Veterinary Science 

r r* :. Comp. Card io logy \ 

. , C. ^ , ^ ' ..sV‘ , 4'7 ’’ 4 •.Vv‘ W .-v^- * > *■;, 


: From: Feb. 1954 to Feb. 1956 


•)• jj.v r jyv V'!i^“ ”.L 

*:• iV;f* ? 

• ,**^ 7 ”* ■ v";* , V'** ' * . 


, ’ 1 <• * tv 

,.. * > r : ■ 




•Jfv^ 1952-53 Research Assistant, Department of Meat and Animal .Science, University of ^ 

*:7. , Wisconsin, Madison, Wisconsin. :‘ v t ■v'* 

' 1956-60 Research Assistant, Kansas State University, Manhattan, Kansas, /l! ‘ . 

• - • t - .*'■ V . 1 , 7 ' V/l-r' ’-.u.•• v‘ 

1960-61 Practicing Veterinarian, Columbus Veterinary Hospital, Columbus, Wisconsin. 

• v yt- ! 1961-64 Practicing Veterinarian, Self-employed, Columbus, Wisconsin. .'^7 

. 'J r* : ‘ ’ •'•'•' TV'-.’*- *• ’ * ■'■: v'-’ 

1964-67 Postdoctoral Research Fellowship, University of ^Wisconsin, Department of ^ 

; -V Medicine, Cardiovascular Research laboratory and Department of Veterinary 

Science - NIH (Candidate for Ph.D.) (3 years) December, 1967. *■ [ l y V.% 


Consulting veterinarian, Avian Pathology. 
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1967 Assistant Professor of Veterinary Science and Assistant Scientist, Cardio- ; 
vascular Research Laboratory, Department of Medicine, Medical School. 

. ■ ■ • ■ ’’ "' : 

» 1971-74 Associate Professor of Veterinary Science, College of Agricultural and Life ^^£6 

, Sciences and Department of Medicine, Medical School. -* 

> ; ‘ ' • - -:•/ •* *' w . 

>• ***; 1974 to Professor and Chairman of Veterinary Science, College of Agricultural and 
present Life Sciences and Staff member. Cardiovascular Research Laboratory.j 


l *a : r < i >\ '* ‘: \'v: : l v.7 ^*'-y> . ■ 


member. Cardiovascular Research Laboratory. 
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i'.-A ; * S**\*.'. ' * ' ’ *' ■* * 

*4NIH Postdoctoral Fellow. 1964-1967. 

: C?Burr^Beach Award; 1967. .’" , v ' ' 

t. •: •. • Wf *■ ■;' • • ;'. v •■ ! } 

'• NIH Special Postdoctoral Fellow! 1972-1973. 
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Member, World Health Organization Committee for meeting on ,# Priinary Pulmonary Hypertension 
in Man#" October 15—17, 1972, Geneva, Switzerland, ./• v 
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S’ : . v .■/>:•.• =•••*'••" "• •■ •••• 

Name : ' 'Gerald Edwin Bisgard ■* Birth Date : REDACTED 

^ Present Home Address : *HEDACTED / Place of Birth : RtDACitD * 

v ; -^‘5lF^r-;*Denver Public Schools, Graduated South High School — ■*'“*•* ■"**' 


College Education: 
- - - 


•.. ■ ■■ ••>•:.:: -V ,■;. •: < REDACTED 

-.* '• >' • *. •« • ■ * ■• -rf • :* •*■. . * ■■ » . . »* 


'>>W:L v-v- B.S. Biological Science, Colorado State University - 

•*'A-*.&>■* D.V.M. 


M.S. 


“Veterinary Medicine, Colorado State University - REDACTED 
Clinical Medicine, Purdue University - ft 


>. 

r . ** • 
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Ph.D. Veterinary Science (Physiology), University of. Wisconsin REDACTED,' U. 
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Instructor in Veterinary Clinics, Purdue University. ... 
Assistant Professor in Veterinary Clinics, Purdue University.. 

On Leave of Absence from Purdue University for Special Fellowship 
in Research at Cardiovascular Pulmonary Laboratory, University of 
Colorado Medical Center. *\1 ' 

Special Fellowship in Research and Ph.D. Program, University of 
Wisconsin, Cardiovascular Laboratory, Department of Medicine 
and Department of Veterinary Science. 

Assistant Professor of Veterinary Science, University of Wisconsin 
Presently Associate Professor of Veterinary Science, University 
of Wisconsin . ’ v * ’ 
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4?!'.’.*s ii -: -~.,., ., a•-;^'•• r v ''••••.. a■••■•• •: ; • biographical sketch 
a •i.^-’^,:^-;;- .trp-x’‘ ^ 

, r >\;y.. '-'Ut';‘ -’s-'-*’*. '' v '-" ••,..- •• 
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‘ REDACTED •.,:/•! .~T“ 


; • f v*' »• •. ’$y ■» :> tf : y ^ ■-. :**>*■-.. * } •'.' 
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■ ;■ •• ■ . • •. •* , A. ,/\ J -r '■}■ / * *’ - .£?• '.’V .. .. -1*:. 


Title: Professor in Waisman Center 

, ,, - and Department of Zoology 


• ,r,v A,vt. ■•*> : IV ' •'• * •* • ' ; 1 •- , * 

* £ fi^Tr’-' Role in proposed project : Co- inv estigator 

’ ?'.* VK^NLS'*• w ’ 1 • *•-, C. s‘ ;* :•• 




;y . -::^;.y 

■ * ' * • V s ;* 

.:. j.- .■ *; -> - *„• 


• "ii'H Nationality : ’ ' ’ KE&ACTgp V• 


, JAT v,V' •’ v * Institution 
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:* „:•> \ A, ^ ‘-v— - .. */ • *. yt .. 
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;:V. Harvard College *■ *. '* ; . *. 

r /^V . J V 'v, University of Michigan 
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" Major Research Interest : Central nervous system and neuroendocrinology; 
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; s .Professor, Department of Zoology, and Waisman Center, University of 
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r , 4 '^'-*K^sU’ Professor, Department of Zo-logy, University of California,’ Berkeley, 
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Associate Professor, Department of Zoology, University of California, :; . ; ' r 

Berkeley, 1961-1967. ... 

Assistant Professor, Department of Zoology, University of California, 
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Instructor, Department of Anatomy, University of Michigan Medical 
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Teachingr.Fellow, University of Michigan, Ann Arbor, spring 1950-51. 
Teaching Assistant, University of Michigan, Ann Arbor, fall 1950-51. © 
Research Assistant, University of Michigan, Ann Arbor, 1949-1950. 




y 


' V. 
“ ’ ' .- 

,«v y,. ' - 


Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 




...•' : ■" ; T**v; •••** */• \ •- \’-V 





•*- 

v ’i-*'*?.- - * ?■• •■': •/•/■' •■'■■•. r .. ^#^£3$= 

A- Will and J. M. Kay- Hypertensive Pulmonary Vascular Disease :*• 

•’ ,v V‘V : 7.^^V Associated with Papain Emphysema in Rats- Respiration 31 (1974): ‘ i- -'r^ 1 

WBWMMi' 08 ^ vv. • "i|ii 

4. ; '• Allin, E. F., Miller, J. M., Rowe, G. G. and J. A. Will: Effects of V r :*$&'•!& 


'.Tfi-fV 7 * 
•. Av 




IwWi''" 1 .' - v 


. .* .-»* • .' , • • - .‘ ,! . .* . ^. -••*•’*.:. .. ' * \ A ! , . • ■ *'•'. .-.y. 

• ■* •* t ■ ' ■'■. v .; ; * v' 1 * . *v,f* -V ; . * .. * ’ VP&VifC.vT^f 

■•'V.** "'■* * V‘ «’•* 

‘ ' * '■-■,/ . ; • ':•:/•-•'■!• -*' V-V. •• * •*' .. 

v> ' y K*-: ~ v *- v7> v . *'> '• - .j * * : ?* —' V- v - ; v- ’ 1 x>>K' : v-** a^^&iirs: 




V *1 ' , •-• •- 5 v* j; V V 

**r \. y. ... % , V ■ , 


- -"-'fX }/-V 1 •: "'• V f - -: 'yir*&0i 


, / */ v , ,‘' r . 



Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 



7 '7 : ■' 

■'‘•jt\.\ct •>•*■; M'rCc^S*«-'* '*.*£"• *- f ••*:'• ’ ‘ '* * ,*"' *v'*i*.^ »> *' •*.??*'• ■* • .•* - ' ’ - .... :.*'*.>• 

” .•;• ..v. •: ... 

* ? ->^V • •> 

.;•;*.>• VV-.'vr^vl’-r..- : • -- 

W" * y;; •••'* ;•■>• .•' TYv • ■ <7 

' ' .!*»•■,V ' .•••’if* * *♦*'» ■ 

>*•<••**. • *“ -V :«.w. ..• ■.,>■- 


^7^7 7St? 






■.•*•.* *..>> \ ~:\x 

' ■■ **' 1 


^■v^'4-Wl* Bisgard, G. E., A. V. Ruiz,'R. F. Grover and J. A. Will. Ventilatory " 

'■££&■■■ y vi ;-v.v,»V;^<»ntrol in the Hereford calf. J. Appl. Physiol. 35:220-226, 1973. 

■■■■^■■< ••:•. ’■ - .•• ■••■*••.. M&zl 

Bisgard, and J. A. Will. Hemodynamic responses to 
hypoxia and hyperoxia in calves at sea level and altitude. Pflugers i •.>$'••• 
(European J.. Physiol), 344:275-286, 1973. i= •. ,•; \ 

'Bisgard, G. E. , A. V. Ruiz, R. F. Grover and J. A. Will. Ventilatory 77' 

7’V*.V^-‘777* 3 J ;^.Vi? : .\;7V ,s acclimatization to 3400 meters altitude in the Hereford calf. \] 

7Respiration Physiol. 21:271-296, 1974. " v 7' * 

^ . • ‘ V- ■ -v* v> 7 • .*• -. 77 - 

: 77 s Bisgard, G. E., J. A. Orr and J. A. Will. Hypoxic pulmonary hypertension 
# £* ,g V .in the pony. Am. J. Vet. Res. 36, No. 1 (Jan., 1975): 49-52. 

’^ry-vt*$• •* • .. •’■• . ■ ♦ , 

Rawlings, C. A., M. L. Birnbaum, and G. E. Bisgard. Static pulmonary 
* ■'■. •' compliance in ponies. _ J. Appl. Physiol., 38(4):657-660, 1975. . *7 

: .7--^- V •' •' • : .V-y ; . • 

^ • .«■.'»•*.*•. .j * * *, , * • - . ■*>,*.•,- '■ — , . - . V * '■ #- ,♦_*,**" ' , 

* • ( .7 v .*'t * . ... • *. . ; - .c : **■'•■'-•■ 

■ " ■' '7.Ci 7*•'7‘- r *•;. ■ ■' ^ ‘ 77'^ v '7^ *7’ " i■ 7 V 

• >*>•* “V'}*’ "« • • *■ ‘ -J t" ' •.<’•' *’# t r ! .7 ' .'-f*'.'7 

* T ’* ' * V.*v’ ,7 , * ,V* ,'iV*: ,, *-V,.Vv r - —. • * .» 'v *-* 4 , * . - ’ ' 

.* 11 -‘VU. 'V7‘/.. :• ' ••• • • , -■* ' /• .- -^1 ... . =’ : 7M 


J,"," • ’ ■ »‘(V r;-. *''*!■ r ‘*' < V *» - J M 

t/ »■ ■ y 7 ; », . ..y. * .. «• • • 

■T7 7/' ^;‘r7 f -Vf; '• /**. .. ■•• ' ^ 


j viy t ;. ^ 7 - * v * 
■■■ ..:■.■■<■> ■ -•• 




; ' . . ’ 'p> .1. 


•• Z-;x 7 : 77 :'5^7 

. • vy....: v . 7 v 7 ;^:-:«V^y 

. 1 ;:“ /!' »•... • >.. ... . v ;i,\ va s ’ 7.^ 

• T '' ". 7- , 7—7 .‘7 y, v ,V - 


■ / *.^777 . 



Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 









v i*-V if**/.*'-*#***^# P *' • V. r " . - />* ; : '**•; '*’. - ;. / ."J ’V ; V-■•;■--V TlM\X' 

g* •■■•^:^ '^-'V,S - - - ; .. . f J.V:t?J ’ :; ■• ‘ : • ,. . :■::. ' ^.r •< ^ 

W *>*« Wi«V v ;~ ;. f ;, ■ S,.'"".. ••;•; • ■■=■•>' . • y ; --,..? •••••. 

"tV,. . ' *’ ^'\«l ' * f 1 Ali * V >T « \ «« . 4 . ... 1 . . : . . ** *•• . • V-'.:. .*.' 



‘ v ... 1973. (Lew, Gloria, and W. B. 
*v> </•• -?> :i v ^ ' \ i n brain and organ conten 

\ : M .IV;V* v. * .♦ .v .in the affects of methvlt 


Quay) The mechanism of circadian rhythms 
contents of norepinephrine: Circadian changes 
, y ; '. ,p' y* ’ r '' -v ■;■ * i* 1 the effects of methyl tyro sine and 6-hydroxydopamine. Comparative 

; *r*‘ v ;' ^-and General Pharmacology* 4(16): 375-382. V'-VV'V ■ 5 ‘ * 

t'ri?V»,i *V:*Vy^*’ •;" . * Vv ** ... • . *. ■ -— *» . .** ;•*;‘j 'M**•’:V' * *. “ 


4 


■5* 1972. (Quay, W. B.) Pineal vasoconstriction at daily onset of light: 

v * - its physiological correlates and control. The Physiologist. 15(3): 

• '* *\V'*V" * 241. •' * 'V, :t v .% - ■ , • 

* • V il v>••'’■«; : I;" - • / ■-*v V..;* ,V; V’ ,v ‘ ^‘':Vr «; * ** ' 

V-::.y,/- a;/..^. vw-‘ *./•• . -; *. -v: 


: . . V -f ry : y.' yHv;-' ■;' " 


% .•’•■ y -'■t. •\ ■.'•■• ••■ .• yv'..y&?vvy;y:.1 * • ■. *,.;. ■. •■ 










V * V ‘.V.* 

tVy^y \»r- wz/t 

r * ViV V; , 

. - ;■ ^ 

*■• • *. v ,*** ■»• ■ . V< ' 


o 

o 

CJ 

cn 

ffi 

O 

■§5 


^ *♦*< jTr * w 


»•• • . . ■' • 



Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 




R: REDACTED MATERIAL 





































R: REDACTED MATERIAL 




••' *c* •/*>*' '"'’.‘‘h. •, C v*• * .*V ’»;»’* ' jjp 7 

:. • ,A/:.v-,;-v :•/. 'K ■ '■ /' 






Cheaoreceptori 


kv 2, Mechanism* of Pulmonary E 
r^^fOisgard and Will) . 
t 3.Morphologic and Function* 
lyt& relations of the APUD Ce 
[./i&itke Lung (Will and Bisg 
l A .Circadian Phase Shifts an 
r clr- (Quay) '£v 


reel, including own frutitutio 



fa Iv ® 9 ront nu /5j >en ), 

“**- Amount 

« i V v * <■ ib-H r" r^v . v ***'*~S • 

■ »••*■*■ • \ v , y».-.y>l4Uw'y-< r v,- 

NIH»^HL 15473 

1 .-V^| 

$69 000 

- ••*#'• : .* r-*: > 

l«« tttj * id a o a rt . - ^ . *■ ^ 

ion uw F 1J3—AxoU . •r**/.. 


1 Wis. Heart Ass. 

7,500 

I * ' ■> 

> .; . 


wr'Ci-X.;*. 

# 160243 *'7vV#i’i?r^*^ v - ‘ 

** -7JLA 1 

7,344 

NIH^'MH*22305-01" 

30,000/yt 

1 \ »*. ,v v .*v: j-j ),: 


• .. >. h*« 1 'v<Sr“.^J : f?5 '7-* 

»>■»-*'■, v • v? >*\r 7 :'?^;’55^-W.yJ- .^rrv * 

* * ■ r ' t - 

yf$^y.! 

PENDING OR PLANNED 


^(r: Source ’ 

T/.- y .-' (give grant number*) 

J« 1 '" s *-‘ 

- r V 

/ Amount 





[ *' % $ : Vi‘." .' *-‘ '■ ■• '■ 

• ,. (I (t undentaod that the investigator and institutional ! ‘ , Principal investigator * 

\ .officers in applying for a grant hove read and accept , \', - ! * 

' the Council's "Statement of Policy Containing Conditions ’* '. '’*’ *' Typed Name aaes A« Will 
y and Terms Under Which Project Grants Are Made." 


; .';7£,-.*•;;*•: .. l:V-:'.fe'; 


; .•*.*•• '•4'» l • ■y. ■ *>r. *• •* *•/ >?• • ,s * v.'-.r! x 

r > * */• 'V ;r L % y * v/i ’ . / - •; -. 


■fel 




Checks payable^lo ’ ' v - ,.;... ■• ’ .’ V*; 

* Le& r * 0:r 

he^Regents of the University of 
Wisconsin System 

Mailing address for checks ' , 

750 University Avenue _ ’v 

Hadison. WX 53706 


in ,; '\-^. V ’■; ''•**? ?• ” '• 'r ( 

>* *-..•: vts^-S'^ 7 


W.pho„. C6^8) 262-3177 

Ar»* C*^» Kvmb^r 

* , w /. ,J „. r .♦ ■ ' „ » 

Responsible officer of institution • ' 

' Typed Name Robert W> Erickson 
. Title -JHrector* Jtgschrch Adminf 

:■•.'■•*“- 

Telephone_ 




r / Aff¥ 


r* ■■’ ■■ 

‘ifec-l'iif V# 


:^m 

■rMmi 





- •. -^SJtFK!?! 

• •• v . 




O ;? 

O ’“ - 4 

Cj - - . 

K ““ 

o ;:: 


-■ . -*- *.-. - •:.•■ ■*.* -/w ' ^ - 





•2- -.^-r 




j, /W,urt*:vv :.. B 


Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 



























XTiie Council For Tobacco Researcii-U.S.A., Inc. 




; • V ;•,: ■■'■; y %*y ; >.-. ■^ , '> * v ^-; Y w : 

' i^t-K f' v*/V [■: ",V*>.v,.C:‘ ; ..^ c Vjr. - W' 1 ':"yVy *' V 
"‘ :’ A v^V^’/ \ -v Vx< ; ‘*Vv*' ' ■•„ •; ' . "'■ 


7 .iV ,: 




^ y ; y Grant application No. 1039 

YY'BY miscellaneous 

£-y.5 


June 27, 1975 yy:'*#£ 

•'"• •' - J -... .>•'•’ : ' •?*,"S»•' y* •'*&•*$'.?*•' 

v : v ; v, 


* ' '.)■■ * : , ;, 

7 •' . • ‘V. , ':•<:[ . "..j;-. • 

■ '/. '■■ ' - { . r * ’ ' •• 
i--. ; '• : ; •' 'y ; : .v#iV ’*/'■ ./ \ ; ' •' “ 




To: 


.* ’ 7 : 


The committee comprising Drs. Gardner, Jacobson V 
and Sommers • I--:.-;:-'-'-,.-.-, .. '• •'•.'' . • . ■.. .•••£•* ■•• 

:, ... .v.. . .\. •’♦ •. 
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• % . , • 1 i ./. to - , . * 


Subject: Stig Kullander, M.D., University of Lund, Sweden 
v.:;”;New application No. 1039 - 

natal 

7;; •:• . .. • • ; ; > ;' pregnant 

y ' • '• placental and foetal lung tissues of nicotine" 
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Application after personal contact with Dr. 

Gardner. 


Request 


Application No. 1039 requests lUl.455 Swedish Kr. / ; ; y-yy : / 
(approx. $26,040) for the first year of a three 
year project. ■ v . v...! r .. ■ , , ..^ 
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' ; ' ,r y^ 1. Application dated June 23 


, 1975 (6 pages). f" 
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3. One booklet (departmental publication). 
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The Council For Tobacco Research-U.S.A., 
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. .^:\ S .o '. .; ,-V. ri . ; V' r 

r ■■ : * "^2 


110 EAST 59th STREET 
NEW YORK. N. Y. 10022 
,:;•;. : y v (2l2) 423-8885 ;V 

Applicotion for Research Grant 
(Use extra pages as needed) 


Principal Investigator (give title and degrees): Stig Kul lander, M.D. Professor and 
^ •:. -.'-y ,/. ° r Gbat. and Gyn. , 


r -/ 

••’• ‘'V Collaborators : 


JUN 2 6 1975 j® 

% (it* W U* il 

/ Date: 1975 06 23 

■ : ■■■'■•■-■■'•;:.-■ ' ".. 

■ --i 4-‘r ‘ r m 

and Chairman • 
University 
of Lund, Lund , Sweden ''v *~ 


? 4 '* . 

;5*r2 ; ' 

. V V"’.! 


••*•''«• r• • :Bengt K$ll6n, M.D. Professor of Embryology 
'/ ;.••Birger Astedt, M.D. Assoc. Prof. Obst. Gyn. 

;-V ’ ,- "Gerhard Genser, M.D. Assoc. Prof. Obst. Gyn. : 

; f < 2. Institution & address: , .,,■ v ........•„ ’.V.-v- . > •’... 

,:Vv- ..••. ' ■■ ■ ^ • 

• '“'■•S V ^T-V'•' ••" • * ! •'•• •■■ ' *' •■-•'■ •■-• - - : -■■• .-..•■■■■■ j- ••.•• ■■- ■ ; •. ... 

> (V.,; ly.Vj;'-' Uni vers i t y of Lund, Lund , Sweden - 

: r#: ^ • ; - ..v' : > f -. * •' "• ; • ‘ 7-: ^w' ., 

y-ftii- ", ,".1.3. Departments) where research will be done or collaboration provided: •! ‘ , 

Dpt. of Obst. Gyn, Malmo General Hospital, Malmo , Sweden : . ■> 

' Dpt., of Embryology, University of Lund, Lund , Sweden . . . 

4. Short title of study: Influence of smoking on human foetal growth and post-natal 
>7:-j development and on fibrinolysin in the blood of pregnant women. 

; -Accumulation and/or damage to human placental and foetal lung tissues 

7U/. -'of nicotine. . : .• 

Proposed starting date: Jan 1 . 1976. . , , r .^ 

6. Estimated'time to complete: 3 years • ; : V- : i;.'•.v. V:'- ••• 

•;*7. Brief description of specific research aims: . 'V’>2 '■ /A-'xr-v,v2^;: 

In an earlier prospective epidemiological investigation in Malmo a 
2 negative influence of smoking was shown on the weight of the children and 
placentae and the head circumference of the children. An increased 
perinatal mortality was found, due to premature placental separation .2..2 
with general fibrinolysin and done to increased occurrence of v Vv.. y£r-' 

respiratory diseases of the nev-borns. The aims of our new project ■*.. 
are to study those findings more in detail. . ♦ 


.;•> >V’ 





■ r * ... /T-* -/t;. VM ^ 








8 . Brief stotement of working hypothesis: 

Nicotine may accumulate and/or damage enzyme systems in the placental 
^tissue responsible for production of placental fibrinolytic inhibitors 
and pass through the placenta to damage the production of surfactant 
principles in the foetal lung tissues. 

A more detailed prospective study on smoking pregnant women (increase of 
biparietal head diameter measured; with ultrasonic during different 
gestational months. Correlation to placental hormone production - HPL) 
/and follow-up of the children, also using the mothers who stop or take-up 
smoking as controls during their next pregnancies would allow more firm 
conclusions regarding the influence of smoking as such. 
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'•my-w-w ■■■■■ vfe i - .- ' ; 

. 9. Details of cxperimentoI design and procedures (append extra pages as necessary) “ / ' ^ 

A pregnant woman is protected from bleedings by characteristic changes in 
the coagulation mechanism and in the fibrinolytic system. Some of the 
/ ; ^coagulation factors, protrombin, fibrinogen and factor VIII, increase * 

. . during pregnancy. On the other hand there is a decrease in the fibrino- // 

.v'/ v . ; f/-lytic activity. It is well known that the fibrinolytic activity of the 
V blood decreases and that this activity is hardly measurable at term. .1. ' 

. v - Also the content of fibrinolytic activators in the vessel walls have \.._- 

V : vbeen found to be low. This decrease of the fibrinolytic activity returns 
■ f to normal levels after delivery of the placenta. ' "-U:* : uV>. 

Interestingly also high amounts of the fibrinolytic inhibitors have been 
found to be Contained in the placenta. Physiological significance of these 
Inhibitors are presumably to prevent fatal bleedings from the placenta 
/during pregnancy. 'It 

.*Smoking has been found to some extent increase fibrinolytic activity of. the 
blood but only non-pregnant subjects have been studied so far). 

'-V*fe ’>> Hypothetically, this would increase the risk of bleedings from the placenta 
4:during pregnancy. It would therefore be of interest to investigate the r 

; lfi y ’influence of nicotine on the inhibitors contained in the placenta and the 
.influence of smoking on the fibrinolytic activity of the blood during 
: ^ different stages of pregnancy and in the puerperium (in the same woman). 
Inhibitors of the placenta were first described by Kawano et al. (Nature 
217, 253, 1968) and Abildgaard and Uszinsky (Thrombosis, Diathesis 
Haemorrhagic a 25, 5^0, 1970* These latter authors separated two 
fibrinolytic inhibitors from the human placenta. The inhibitory effect of 
- \ - placenta on activators released from the vessel walls has been studied in 
r /tissue culture by Astedt et al. (Proc. Soc. Exp. Biol. Med. 139, 1421, 1972). 

Our aim is to: l) Further separate and characterize the placenta inhibitors 
produced in tissue culture of the placenta, further to study in tissue 
culture, the influence of nicotine on the production and release of the 
inhibitors from the placental tissue. Z) To undertake a detailed clinical 
study of the fibrinolytic and the inhibitory capacity of the blood in 
pregnant smokers compared to non-smokers. * 
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Malmo is an ideal town for epidemiological prospective studies. l/4 mill, 
of inhabitants. All deliveries are in one Dpt. of Obst. and all pregnant 
women are coming for prenatal routine ultrasonic screening. The population 
is stable and all children are followed and studied at 1 and 5 years of 
age in one Childrens Health Clinics. ~ j -i: 
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ASA'..The detailed prospective study intended' could easily be included in the 


•‘“•ps* 


*. i. routine clinical work and only some extra staffpersons must be recruited 
.^c ; v'for secretarial ^statistical and data processing help. • : 

have found in Malmo in preliminary studies that nude hairless mice 
(without thymus) accept human foetal lung tissue. It will grow .-AA;- 
subcutaneously and its alveoli will be expanded by secretion. Injecting ^ 
|%th' nicotin to the mice - also carrying at other subcutaneous places 
,v : '.. control tissues (placenta, foetal liver and ovary) - would allow a study 
vAv;- /, (liquid scintillation, 'EM combined with autoradiography) of accumulation 
and/or damage of nicotine to the human foetal lung and its production of 
V’‘-Jv' : surfactant lamellar bodies. 
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10. Space and facilities available (when elsewhere than item 2 indicates, state location): ■; 1 ;S^;';^ : :;"*:: ; - 

ViV 'i Space and facilites are available for establishing and maintaining a 
■^ colony of nude mice. A tissue culture laboratory belongs to our Clinic. 
We have close cooperation with the Blood Coagulation Laboratory of the 
Hospital and an EM division at the Zoo-physiological Dpt. \ 
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11. Additional facilities required: 

None. ■ 
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SUBJECT: Carl W. Pierce, M.D., Ph.D., Harvard Medical School, Boston ' 
v;;x : ; ' ^ ; New application No. 1040 

• ; . - ..• .x' ! ;l ."Biology of Suppressor T Cells'* 
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/■'■ An informal inquiry was handled as case No. 323 and encouraged. /;v; 
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’.'; f Application No. loUo requests $45,339 for the first year 
•x of a three year project. Estimates for the second and third years i^k'Vv’x- 
. are $ 58,078 and $62,435, respectively. - .:->••• 
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_. 1. Application dated June 23, 1975 (26 pages, including 

•• CV* of Drs. Pierce, Tadakuma and Peavy). ■ am 

' 2 * Four publications. ; - . . ... /' : }y 




' 3» Two manxiscripts in press. 

4. Two manuscripts submitted to press. 
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>w. Principal Investigator (give title and degrees): 

W■■ ■ V: 

7v’7' ? 77iCarl H. Pierce, M.D., Ph.D., 

' : •. ;'*-*V.** • 1 


2. Institution & address: "‘ 

• Harvard Medical School 
b,. 25 Shattuck. Street 

:r Boston, Massachusetts 02115 


Associate Professor of Pathology 


. .. 

• - v. 


Department(s) where research will be done or collaboration provided: 

'■•C* . * <'**.r*; ^**5,.>. **■*•...< .•< * ’ v. . _ _ , ... 

Department of Pathology . . -.. . * 


4. Short title of study: 
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Biology of Suppressor T Cells 




5. Proposed storting date: January 1, 1976 

6. Estimated time to complete: 3 years ‘ ,'b,j. b' 

7. Brief description of specific reseorchioimt: '.'7 ' r .' .VT’V?’' 

The understanding of physiologic mechanisms which regulate immune responses .^jgps 
is a prerequisite for understanding the pathogenesis of disease processes with .aw a j P I 
immunologic components and the effects of environmental factors, such as cigaret te 
smoking, on the immune mechanism. We propose to investigate the mechanisms by 
which suppressor T cells and their products regulate the development and expres- 
sion of humoral and cell-mediated immune responses in tissue culture systems.^ 
Initially, concanavalin A-activated suppressor T cells and the biologically 


. ‘>i. ; 1 . S f'$^J*35p 


Initially, concanavalin A-activated suppressor T cells and the biologically 
active mediators they secrete will be used to probe non-antigen-specific regula- 
tory mechanisms. Experimental systems for activation of antigen-specific • 
suppressor T cells and secretion of antigen-specific factors will be developed. 

These cells and their products will be used in various experimental situations : 
to define the critical parameters which permit selective suppression of a) humoral 
immune responses without compromising cel 1-mediated immune responses to the same V..17S. • 
antigenic determinants, and b) the reverse situation, suppression of cell-mediated 
immune responses without affecting antibody responses. After these parameters .. 
have been defined in tissue culture systems, this information will be applied . „ b'u 
to relevant animal models. ' 7:. -7v {V '.- 

• ' ' • • * . 1 1"’ 

' 7'.-., 7 . 
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8. Brief statement of working hypothecs: 




:%r • ; r-j': 

...... . . .. .. . U‘-#?;%•>":?*'*‘^v 1 

' Activation of the complex, multicellular immune mechanism of mammals by foreign 

u. antigen results in the development of humoral and cell-mediated immune responses ' vV- 
7 which may either protect-the host from invasion by infectious organisms and neoplastic;^ 
cells or be responsible for rejection of potentially beneficial tissue transplants 
| and the pathogenesis of several disease processes (1). Cigarette smoking has been 
.. implicated in the etiology and pathogenesis of a number of respiratory diseases in '''■'ffljjjL 
man (2). Further, cigarette smoking in man and chronic exposure of laboratory animals 
J*.t° cigarette smoke has been associated with impaired humoral (3-9) and cell-mediated 
10.11) immune responses and decreased phagocytic and bacteriocidal activity of • 

•. "'alveolar macrophages (12-16). The cells of the immune system survive poorly after 
£; ; acute exposure to cigarette smoke in vitro (17), but chronic exposure in vivo :<:■ 

.y leads to an accumulation of alveolar macrophages resistant to the toxic effects of 
•‘tobacco smoke but with undetermined functional capacity (8,16,18). However, these 
• effects of cigarette smoke on the cells and responses of the immune system cannot 
; be adequately evaluated until the immune mechanism itself is better understood. 

/..This proposal is directed to gaining a better understanding of one aspect of the 
.. immune system: the physiologic mechanisms which regulate development and expression 
; of immune responses. . •- -l. .... 
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9. Details of experimental design and procedures (append extra pages as necessary) 

research proposal 




rss\. 


Background Information 


* ^ ^ . . / . ' " 1 J ' * *** * 

A. Studies of Other Investigators. Two distinct types of antigen-specific 
lymphocytes are the precursors of the immune effector cells. In humoral immune responses, 
the precursors of antibody-producing cells, B cells, respond to antigenic stimulation 
by differentiating into plasma cells which secrete antibody molecules specific for the 
) stimulating antigen (1, 19, 20). In cell-mediated immune responses, thymus-derived 
lymphocytes, J cells, after stimulation by cell membrane antigens, may develop into 
.cytotoxic lymphocytes which mediate the various rejection phenomena (allograft and . 
tumor rejection, and graft-versus-host responses) (1, 21-23). Antigen or mitogen 
•activated T cells may also secrete a variety of biologically active mediators (including 
macrophage migration inhibitory factor {MIF}, chemotactic factors, lymphotoxins, skin 
„reactive factors, and interferon) which play a part in the inflammatory processes of 
delayed hypersensitivity reactions, cytotoxicity to tumor cells, resistance to certain 
•"infectious organisms, and activation of macrophages (1, 24-26). In addition, both T 
and B cells may be rendered tolerant or unresponsive after interaction with antigen 
under appropriate circumstances (27). . . .. •• .. 

( . /'* * *‘ ■ ’ * 

. A third, non-specific accessory cell, the macrophage, has important functions in 
uptake, catabolism and presentation of antigen to T and B cells so crucial in the 
initiation- of immune responses and avoidance of tolerance induction (28). These cells 
may also act as non-specific effector cells in the expression of both humoral and 
cell-mediated immune responses (24-26, 28). . < . 

T cells are also the critical regulators of the development and expression of 
both cell-mediated and humoral immune responses (1, 20, 23, 29-31). In a positive 
regulatory capacity, T cells may function as "helper cells" for development of antibody 
responses by B cells to complex, multi determinant antigens (T cel 1-dependent antigens) 

(1, 20, 29-31), or as "amplifier cells" for development of cell-mediated immune responses, 
such as graft-versus-host and cytotoxic lymphocyte responses, by other T cells (22, 23, 



f. 


30, 31). fn a negative regulatory capacity, suppressor T cells have been implicated in 
the regulation of development and expression of most T cell and B cell responses to 
Antigen (23, 27, 29-31). The ubiquitous nature of suppressor T cells is illustrated , 
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by their involvement in: a) many of the phenomena of immunologic tolerance 
(27); b) antigenic competition (32); c) regulation of IgE antibody responses 
(33); d) regulation of antibody responses to “T cell-independent antigens" (34); 

;**e) chronic allotype suppression (35); f) regulation of antibody responses con- 
^trolled by histocompatibility-linked immune response genes (36); g) regulation of 
".mixed lymphocyte, cytotoxic lymphocyte, and graft-versus-host responses (23); 
vh) regulation of development and expression of delayed hypersensitivity responses 
*•'(27, 29-31, 37-39); and i) regulation of development of autoimmune diseases (40, 41 ).™ 

•* *►-*«♦ '•*•••: '-• 

Suppressor and helper T cells appear to be functionally distinct subsets of 
<T cells rather than a single population of cells whose regulatory function reflects 
*. a critical stage of activation (23, 27, 29-31, 42). Suppressor T cells appear to 
•be relatively immature cells which have abundant 0 antigen and are functionally 
short-lived, spleen-seeking, and, in many instances, radiosensitive. In contrast, 
helper T cells appear to be more mature cells which have less 0 antigen and are 
functionally long-lived, lymph node-seeking, and radioresistant, at least after r : £.. 
'•priming with antigen. •_ • -t.^ 

• fAThe regulatory activities of T cells may be antigen-specific, e.g., carrier-‘ . ‘/f 
specific helper or suppressor functions (20, 27, 29-31, 33, 43), or, although T rV- 
cells are activated by specific antigen, their effects on immune responses may be 
non-specific, e.g., antigenic competition and the "allogeneic effect" (27, 29-32, 
44-46). Lastly, phytomitogens non-specifically activate T cells whose enhancing ' 
or suppressing effects on immune responses are also non-specific (42, 47-50). '3- 

Soluble products released by activated T cells mediate the regulatory functions ••■ 

in some immune responses (20, 27, 29 -33, 43-46, 50-52), whereas regulation of 
other responses may require direct cell-to-cell contact (20, 23, 27, 29-31, 49). 

Some of the soluble products of activated T cells have been partially characterized. 

In one system, the mediator of both helper and suppressor functions appears to ’ t ft 
...be a monomeric IgM-like molecule, IgT, produced by T cells (52); a similar molecule 'M 
appears to mediate only carrier-specific helper functions in another system (33). 
Further, other investigators have found that T cell factors with different ; '••'.!'• > 

/physicochemical properties are involved in the non-specific enhancement of IgG and 
/IgE antibody responses (46). Another class of mediators appears to be a product(s) 
of the K and/or I regions of the major histocompatibility complex (33, 43, 45, 53). 
These mediators may lack antigen specificity (45, 53), or have specificity for 
the carrier moiety of the immunogen (33, 43) and mediate both helper (43, 45, 53) •/<' 

and suppressor functions (33) in different experimental systems. T cells or . '...••'£■ 

their products may act directly on potentially responsive T or B cells, or 
indirectly on macrophages by mechanisms which are still altogether unclear (23, 27, -- 

29-31, 33, 46, 52). 


Although much of the phenomenology of helper and suppressor T cells has 
been recognized and' described, our understanding of the precise mechanisms by 
which these cells and their products operate is still quite obscure. 


B. Studies from our Laboratory . Several years ago, experiments were 
initiated to investigate the immunological consequences of T lymphocyte activation. 
Since antigen activates only those relatively few T cells having membrane receptors 
specific for that antigen, the plant lectin and mitogen concanavalin A (Con A) 
was used to non-specifically activate larger numbers.of T cells. Primary IgM and ... 
IgG plaque-forming (PFC) responses to sheep erythrocytes (SRBC) by mouse spleen 
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V ' '■'?■ tel \s,tin vitro \,Were-,proifoundly,:«$.uppr , es$ed ;by mitQ.gen.ic .concentrations _(1. yg/ml) '%&& 
Con A added at.culture initiation (54). In addition, mitogenic concentrations^ 
Con A suppressed the generation of cytotoxic lymphocytes (CL) in mixed lympho-ll! 
'^f^^tyte cultures (MLC) of mouse spleen cells (49). The precise mechanisms by which 
^M'^r^’i.Con'.A.affects immune responses remain to be determined, but multiple mechanisms 3jjj|§ 
•^^p^appear.'to.be involved ( 55 ). However, the observation that spleen cells from mice^ 
Iniecte'd with'Con A suppressed PFC repsonse.s : 'by normal spleen cells in vitro 


filter incubation with i yg of Con.A/ml for 48 hrs, profoundly suppressed PFC 
responses to SRBC(48) ,GAT( synthetic random terpolymer of L-glutamic_acid 6l> -L-' 
:i^j^lu v Alanine?vpt.Ttyrosines^)-viand the TicelIrtndependent antigens, „ DN JhJii coll. ayd^»<fSs|p» 
W%j'#^‘TNP-lipopolysaccharide (56), and CL responses to alloantigens generated in MLC 


tJnv’expen 


suppress 


yJ-Mt activated spleen cells was mediated by T cells, since treatment of spleen cells 
with anti-9 serunv and complement, either before or after activation with Con A, 

’ eliminated suppressor cell activity (48, 49). Further, X-irradiation (2000 R) 
V.-'of spleen cells before activation with Con A abrogated generation of suppressor 


BMC 


V. . „ T cells, whereas after activation, the function of suppressor T cells was .radio- 

; 'resistant. Suppression of PFC and CL responses was critically dependent on both . 

'•• • cthe numbers of Con A-activated cells added and the time of addition to the responding 
~-.CWl.tures>-'*Decreasing the number of Con A-activated cells below 10% of the number 5 
responding, spleen cells resulted in progressively less suppression, whereas. 
.increasing the number over 20 % often resulted in non-specific cytotoxicity. 

Suppress ion of PFC responses was observed when suppressor T cells were added * $$$ '& 
-vi^l^^yrjog.the,.fdr§t:48. br$,of culture, whereas U £L Responses.were most efficiently 
-.'ji^^^suDDressed when Con A-activated cells were added during the .first 24. hrs of 


-•The most interesting aspect of the suppression ot rro ano u_ responses Dy 

'Con A-activated suppressor T cells, and one which may provide a clue to their 
• • * 1 - - --- ■*- 


mechanism(s) of action, is their effect on the kinetics of development of these &}?!*?. 
responses. Kinetic analysis of^PFC responses toSRBC revealed that the 90% or 
greater suppression" observed on days '5 and 6 in cultures'to'which Con A-activated" 
suppressor T cells were added at initiation was not due to a failure to initiate 
the PFC response. On days 2 and 3 of culture, PFC responses in cultures containing 
suppressor cells were the same or slightly greater than responses in cultures to 
which non-Con Aractivated control spleen cells were added. The PFC responses in 
cultures containing the suppressor cells aborted dramatically, however, after 72 ;\ 

hrs, at the time when the PFC responses in control cultures was expanding exponen- ./'li 
tially. From days 4: to 6 when PFC responses in control cultures were maximum, 

PFC responses in cultures containing suppressor cells fell precipitously (51). ' 

A similar pattern of suppression was observed in CL responses generated in MLC; on^^ 
days 3 and 4, CL responses in control cultures and cultures to which suppressor 
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x. • • ’ceiis •'SK-pitvo- were-prctQuivsJ.V "SLUCDresses py. aizocsmc ^oncen.trirtTor.s \ £ yg/mi jxibb&SB 
}■.*■: naa.been added at initiation were similar. On days 4 through 6, CL responsesj 

control '.cultures increased' progressively, hpwever,_ during, this interval .‘-'-a v.v &aaa |l 
*$df-u r &'& s Q nj l te_*and continued ^hhibi.tion of CL responses was .observed in cultures with .^w^ 
jt^^M ; i?VPP r sss6 r _^lls-^. (49) r!> c jhe^dichotomy between the time early in the response when*f|| 
^p:#-;^suppre'ssor“t cells must be present to achieve'suppression and'the later 
'^^^.furing expression of maximum responses in control cultures when suppression of PF C-li 
ppns.es was. actually-manifested,,led to experiments .inyestigatjng^thPes^f^^ 


^^^a^sj^jnyolye^a ^^latioi. oV.-suppresso-.- T. 

experiments, we found that supernatant fluids from cultures pf 
• ; :$I*^^~£on A-activated spleen cells, from which residual Con A had been removed by •.yA ^Ep|8j l 
Sephadex absorption, contained factors, termed soluble immune response suppressors f§9$| 


Vi>ee n unable to suppress CL responses with SIRS (30, 31, 60); the reasons for.this rj f sj p 
•r'se^^-^ffailure require further experimentation which may provide additional information 


s;v/*1V ur . e require further experimentation which may provi< 
about.the mechanisms of action of Con A-activated suppri 

• ^ f J f ^r?>r''rV/lr> ’Sfc.wV f ;•;*7 *. ‘• "/* - ■' - . ' • > ^ -. -? *J; * 

_• r-fT J' - QT arfiuifu l.ia fc* Aa-hr%r>+-& A t n f > 


ich may provide additional information 
tivated suppressor.,!..cells and.SIRS.,.. 

atant fluids of Con A-activated spleen 
ids harvested between ’12 and 48 hrs 
kinetics of secretion of SIRS is’*:'*: 


-'fhTi7'similar to that of mitogen-induced secretion of the T cell mediators MIF (61) and' .y$£s| 
"£■ "’V'.''interferon (62). Supernatant fluids with SIRS activity also have MIF activity; 1n^f£ 
V. *11 °f the analyses to date we have been unable to dissociate definitively SIRS 


10;’mi at 70 ? C' an (3’ ft.t *pH w £._§IRS’ -is ‘ hot absorbed.by antigen* mouse 
immunoglobulins, or antisera against mouse’immunogiobulins or histocompatibility .^S 

■ + ■ k,i<- 4c. .k.A.k.J u.. __1 -^--’ -o ctfaint CTD<: 


upport 


be the^same molecules (31, 64).,, Vv 

fii-.*.'rf-" 7 *’* Suppressor T cells and their products generated by activation of T cells 
' •' with Con A provide a viable experimental system to probe the biology of suppres- 

sor T cells. Many experiments are needed to characterize these suppressor T 
" PPlls and .SIRS more precisely and.to determine their mechanism(s). of action in 
suppression of PFC responses, and why SIRS fails to suppress CL responses. These 
experiments will be described in Section 3. ; ?h. -;;V: T 

■ H9Kf®y? r i. C 91 A-induced suppressor T_cells..and SIRS.have the disadvantage of 

being non-antigen specific in their effects. Preliminary observations from our y.’iS 
laboratory indicate that antigen-specific suppressor T cells can be generated in 
tissue culture in certain circumstances. First, T cells harvested from MLG on ; r >.^ 
days 6 or 7, after the peak of a CL response, specifically suppress generation of 

C CL responses to the same alloantigens by normal syngeneic cells. Second, T cells 
harvested from a culture after the peak of a PFC response specifically suppress 

; C ■ ■ ■ 
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. ?f. e 'r es 0 onses >tQ t ;the same, antigen, by normal spleen cells. -The detailed ( invest!-,.,., 

’•%-jV.v r. gatjonlOl'.tbfse^p'geTimina^y observations.is the basis for,part of this.applIicatibri; 

fll ‘.’.^pecf^lc c Ai ms 1 '^'The‘specific aims of'this project’ have beeh.'di vi ded~ 

“ CL‘nn$'’€!AO^^ H ' c» ' r ?-3X~iTi ;r* r^ r r r,; *^*' rr “' l .•• ; '• ^ - v- •., •* r. r* ~»; Tp r. f> -F P , r C 

v^^:^ n i ^ , ijf'A r .i<Fuftner. characterization of Con A-activated suppressor T.celIs and ' :' a $H$ra» 

•»» **-s «V> Wt-a «»U^- wu } • i t C O- L »V4j~ {, ^ , ,w* Jp* .. 



_ j _-- _metabolic activities required for activation 

.suppressor T cells, secretion.of SIRS, and expression of biological M 
activity by these T cells. .- 

,■ .-Further physicochemical characterization of SIRS, and comparison i ^i.t(i j'^pt 
. V$?.K;■■ V Vcr >.*?&£*/•/Other. T cell mediators. ''..//. '.'. '.. 1\7," V~ :.7.’ "■-' v'£7//-r 

‘i^^^ceils1^t^r!i'i t l t |:: >yestigati6h v 'of.''fhe'effects“','of,'SIRS 0 6h"tfie “fuhctiphs^of‘macrbp^ages^^ 
.- ..-^ . v-r and evaluation of secondary effects 'of SlRS-activated macrophages. •$$i8§p 

the functions of T cells and B cells. >r.-» .- 

/oef 1* An Af +ho v'asc aap f av 4-^a -fa i 1 iiv*a r\ CTDC f a c i in n roc c ’ PI 



-V: 3* Determination of the cellular site(s) of action and mechanism(s) 

■! by which these T cells and their products suppress immune responses. 

x \¥ ...• Development of an experimental model which allows antigen-specific 

* 17 r: . ' 5tinnrp<i<:inn nf AntihnHv rAcnrmcpc withnut fpptina* pa! 1-mpHi a tprf 


The experimental systems necessary for investigating 


'- j^he mechanisms by which suppressor. T cells and their, products regulate immune, 
•’^^^llfesponses.’.Sfrputlne’pfbcedures Tmfcfns laboratory / “Initially tissue 'cul.tufi 
, "t'T^?’/'-*/-systems’will, be used exclusively, but in later stages of the project in vivo krtimal 73* 
"models will, be used. .;.• ] .7.’ 

".v>V Culture and'Assay Systems . Antibody responses will be generated in cultures 
f mouse spleen cells using the system of Ml shell and Dutton (65) as modified in 


C 


.* J* 


*'X*\ 


of . _ _ - _ . . 

our laboratory (66). Stimulating antigens will be sheep erythrocytes (SRBC), the 
synthetic polypeptide antigen GAT, and mouse alloantigens coupled to pigeon ,,, 
erythrocytes'.' TgM'ahd“tgG PFC“ res ponses will'be measured by the hemolytic plaque 
technique using SRBC or the determinant of interest coupled to SRBC (66, 67). 
Cytotoxic lymphocytes (CL) responses will be generated by incubating responder 
spleen cells with appropriate mitomycin C-treated allogeneic spleen cells in Mishell- 
Dutton type cultures. CL responses will be measured in the standard sl Cr release 
assay using P815 mastocytoma or EL-4 leukemia as. target cells (49). A recently 
developed system which allows the generation of simultaneous and non-cross-reactive 
CL responses to two sets of alloantigens in MLC (63) will be used in the studies 
of antigen-specific suppressor T cells and their products. 1003346055 

Generation of Suppressor T Cells and SIRS by Con A . Suppressor T cells will 
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, A 


$ 


be generated by incubating spleen cells with Con A (1 pg/ml) for 48 hrs. After 
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V. . ;7 ■ ; ‘!J5epar»ti:o^<of ithei'-trelrlsv supernatant rfl-uids wTTT.'ber absorbed with r Sepbadex'&7S s to’^1 
.•^.W.;' ) A^ move residual Con A; the cells will, be washed three times with medium.; ;• Control 
•,M v 7vv^'.'spleen cells will be incubated for 48 hrs without Con A, which will be added at the 
■;'^^7v'v-- ..31i me j af.har vest of the cultures;.thereafter, these cells and supernatant fluids 

Axil 1^1' Ko I. tZk C h f> V' ,kmi.kAyt ap /Jnppipik/I/J frt wt +kn Pp« A P A A ^ •••*.- J / 'll 




..v oy ,7:--- • • - V." *. 

,s ^ l S^'S^f^?-fT.rrr ? A.' ,v ^r^te'r-chtiracterfzatitfr of- Con A-a'ctivated iuppIressoirT cel 1 
-r|||agt h ei r promts (MRS). ■ ; . ~ . . ~ ~ , - ^ 

;. 1 1. Investigation of the metabolic activities required for the acti- 
yation of suppressor T cells, secretion of SIRS, and; expression of biological 
activity by these T cells . Previous studies have shown that X-irradiation (2000 R) 


A-a'cti vated tup pine ssoirf cel 1 s^^n’th f ^^| 

*■* tfc ■ • -• -'....A v 


e/; acti vi tv 


these 


‘..• with Con A can secrete SIRS (tested on PFC responses). In addition, the effects 
- of inhibitors of DNA synthesis (hydroxyurea or mitomycin C), RNA synthesis (chrono- '.T.t-. 
. mycin A^ or actinomycin D) and protein synthesis (cycloheximide or puromycin) on 
. generation of Con A-activated suppressor T cells (tested on PFC and CL responses) . , 

. and secretion of SIRS (tested on PFC responses) will be determined. It is anti- .•;7- r7 
7 1 :cfpated^that inhibitors of protein synthesis and probably RNA synthesis will block 
production of SIRS and that inhibitors of DNA synthesis will block generation of 
•suppressor T cells. These same inhibitors, plus colchicine and'cytochalasin B 



. —~ ’ ••• • ■■fiii i ii y VMUI k. j JUI l * I IUCU J a UC UIC I I C 1 i CU L. J U11 JP • ,«./■ w-T* 

immune responses only by secretion of SIRS or whether some other activities medi- 
ated directly by the cells are responsible. This determination is crucial in 
analyzing v/hy SIRS does not suppress CL responses (See Section A.4 below). 

^ II U Ic C I U _ Jr |>vl o * OC Uttbl Mwli Wv ; Cl»|V4 «t:U C-* U* * Vw/. ut v w/ ^ — - •• a. ^ ^4 . v Ul. . *> Cr v -’ »V 

v ■ ’ ■ • '. ' • 2. Physicochemical characterization of SIRS and comparison with \. b?bx\ 

other T cell mediators . Supernatant fluids from cultures of Con A-activated sV^-vif* 
spleen cells have SIRS and MIF activity. In all of the separatory and analytical* 
procedures. used, including column chromotography on Sephadex &100, polyacrylamide ,;V>. 
gel electrophoresis, CsCl density gradient ultracentrifugation, treatment with 
proteolytic enzymes and absorption with a variety of insoluble immunologically ■ 
relevant materials, we have been unable to dissociate MIF and SIRS activity (31, ■ 

63). In addition, these supernatant fluids should have interferon activity (62), 
another T cell mediator which inhibits PFC responses in vitvo in a manner analogous 
to SIRS (69). However, SIRS is labile at pH 2, suggesting it is not interferon 
Type I (69). Younger and Salvin (70) have described a Type II interferon which is'' jp| 


.. VrY i W''v«- 


However, SIRS is labile at pH 2, suggesting it is not interferon 
Younger and Salvin (70) have described a Type II interferon which is'’^|? 
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;. . also labile^at pH 2 but otherwise indistinguishable from mouse MIF. ThusVsiRS 

• *• utli»^im®lx 2 ^,e 1f 9 | r^1.2' te ^sftg*^^vi r ty, i iMf;s.^d^ird ^9,#.. uu.i ^ m&%4° Uimm 
.,^i)d interferon activity in t hese preparations. After each future purification• 
rf: Qf treatment "procedure, the preparations will be analyzed for SIRS, MIF, and 

nt'Prf’Airnn arfiv/itw in an a-M-orrinf “fn Hictinnm'ch anv\nn thoco modiatnv*c Hr Calwnn ^u.Vzi 


^i-Ii'^^^teria], Jfttth 70.?.,(tlH^pSQ^ .'/Since SIRS .is ,a glycoprotein, based,on ,CsCl .denitty - ';;^: 


the sensitivity of the various biological activities to the action of several 
glycosidas%s, U-fVW,s>dasa«.B- 4 iaUctp.s,id%§.e, ,and,H- , r ; 

•^i'1jrHv;?;.acetyTglucosaminidase (72)-. —This -analysis wil t--identvfy-which,-ff any, of -the—. v^ip 
sugar moieties in the glycoprotein are necessary for its biological activities. ^$ 8 ^ 

i- & _... ->• 

' : ^^.1$#C$?ii:J-?;X-fucose partially inhibits- - the ability of SIRS to suppress PFC responses (30, 13 
v.#i%»s,4 64) .~?The. capacity of various other sugars (72), including sialic acid and several, $jjfg 
hexoses, hexosamines, and N-acetylhexoamines, to competitively inhibit or absorb 
SsiMS-i 5IRS, MIF, and interferon activity will be.investigated. -In absorption studies, 

.■M :;SIRS will.'be passed over Sepharose columns to which the sugar moieties have been 

• : ^;V f ]- 4 t'COupled in an insoluble form and the effluent will be assayed for biological . 

• V " .activity.' For competitive inhibition studies with the sugars, advantage will be 

■J "taken of the fact that SIRS acts on macrophages and that exposure of macrophages f 
V to SIRS for 2 hrs is sufficient to achieve suppression'of the PFC responses .>. 7 '. 

generated by T and B lymphocytes added to the treated macrophages (31, 64). Thus, 

■ separated macrophages can be treated with SIRS in the presence of the various 

:,Trr?- 7 ”r”sugars ; and washed before addition of-lymphocytes, thus avoiding the non-specific . 

; -v*'- 4 ^.ioxic.effects,of some of. the sugars on lymphocytes. , Modifications of this approach 

"will be. used, in assays for MIF and interferon activity.' This analysis Will dfeter-'.5^f 
C ; ; mine which sugars, in addition to L-fucose, are involved in the binding of SIRS 


; -w>Vi' Effects of SIRS.on functions, of macrophages and evaluation of 

secondary effects of SIRS-activated macrophages on T cells and B cells . SIRS acts 
on macrophages, but does not block initiation of the PFC response (31, 64). Instead, ~ v . 
after developing normally during the first 3 days of culture, PFC responses ' 
abruptly abort and the number of PFC decrease precipitiously on days 4 through 6 ...ri;'; 

(30, 31, 51). '.Furthermore, macrophages treated with SIRS have no obvious defects 
in uptake, catabolism, or retention of the soluble antigen, GAT (64). SIRS may 
interfere with-functions of macrophages essential later in the PFC response, or 
SIRS may activate macrophages so that they or their products are actively inhibitory. 
Since macrophages are not required in the cultures after 48.hrs incubation for " . 

development of normal PFC responses (73), the latter alternative seems more likely 
at this time. Initially, the effects of SIRS on the morphology and accessory 
functions of macrophages will 1 be evaluated. Morphological changes, such as increased 
spreading of cytoplasmic processes on the culture dish, "ruffling" of the plasma . r; 
membrane and increased numbers of cytoplasmic lysosomes, all of which are charac- ,J^ 
teristic of "activated macrophages" (25, 26, 72) are expected and will be surveyed ' 


>d and will be surveyed 
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jgjth ^has'e^r' 2 §cann‘ing n ^Tectiron microcopy. s tfie :, 16ss of membrane 'proteoglycan - 0 -;^ 
residues,'which ?s characteristic-of MIF-activated macrophages,’ will be evaluated 
"By staihing'StRS-treated T ahd’untreated'macrophages with ferrocyahide deduced 
6 §mium-tetroxide'(74);• functions characteristic of activated macrophages, such .Vs| 
!;l ; ;Ss s ihcreased pHagocytic'capabilityT cytotoxicity -or cytostasis of tumor cells, ? jj sj 
' 7 ; and increased bactericidal activity (25, 26, 72, 75) will be evaluated. This 




—'.products y^the products, theirtarget-cells,-’-and-mechanisms of action will- be 
7 ; determined.^^rf'^these macrophages elaborate dollagenase, the effects'of this’ e 
'- enzyme on PFC responses and its relevance to SIRS-induced inhibition of PFC re- 
? sponses will be determined. In conjunction with the studies on production of 
factors by ^macrophages, the rates r of DNA, RNA, and protein synthesis at specific 
intervals in suppressed cultures, as determined by incorporation of 3 H-thymidirie j * 
5 H-uridine, and 3 H-leucine, respectively, will be correlated with the abortion of 
the PFC response after day 3 of culture. This analysis will reveal whether the 
abortion’of tfie’PFC response'is due to cessation of proliferation of precursors "of .=vvj 
PFC, or cessation of antibody synthesis by these cells which continue to proliferate ;•$ 
at a normal rate.' •* vV. ■ . - •. r. / . . - V i$?h& 

•_ •.’’rt.'V. ’* ; ■ ' ' * - : . • * /* • '*-•«. *.S. 

.: .Treatment of macrophages with proteolytic enzymes (trypsin or chymotrypsin) 

and various glycosidases (fucosidase, neuraminidase, and N-acetylglucosaminidase) 

(72) before reaction with SIRS should provide information as to what moieties SIRS "10. 
• '•“fh'teFdcti ,r Vrth'* 6 fi rtia'crophage ’membri'hesThe "6 f fectt'' Of ‘these'’eniy'fries' On ' th ’6 ’ " 10 
- ' function of macrophages in PFC responses will be determined for control purposes; 

These results will be correlated with the results of experiments described in ;•• 

Section A.2 and should provide information about the receptor sites on both macro-“'^0 
; 7 phages 1 ^and-STRS -which are ;: critical for SIRS-induced suppression ; of : PFC ; responses. 

C'l Furtheri membrane esterases inhibit the effect of MIF on macrophages (72). Working 
' "on the assumption that MIF and SIRS activity are not dissociable, the effects of 
-inhibiting this-esterase, activity by diisoflurophosphate or a, anti-trypsin (25, 

26, 72) on the SIRS-induced inhibition of PFC responses will be determined. This- 
analysis will be particularly useful when applied to peritoneal exudate macro- 
phages, which are much less susceptible to the effects of SIRS than splenic macro-' 
phages [(64). It is.conceivable that peritoneal macrophages have higher levels of k 
membrane esterase activity than splenic macrophages arid that this accounts for' -- 
the inability of SIRS to mediate its effect on peritoneal macrophages. It is ’ 
anticipated that peritoneal macrophages will be susceptible to effects of SIRS after ' ^ 
inhibition of membrane esterases. 

4. Analysis of why SIRS fails to suppress CL responses . These ' 

experiments may be unnecessary if the experiments described in Section A.l show - ■/> 
that suppressor T cells regulate immune responses by mechanisms other than the ;•••'>■ 
secretion of SIRS. -. ’ 


If this series of experiments is necessary, the effects of SIRS on T cell 
proliferative responses to Con A, PHA, and allogeneic cells measured' by 3 H-thymi 

. v ^1003^46058 ^ 
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Incorporation will be determined to evaluate the ability of SIRS to suppress 

^erp,T^el3 - response?. <j jG ctrOf» n\icro^»^Gpy * Trie lo^s i*. i».c w* 
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f,v ^-in'theMLC.,*biologicallyactive products are elaborated which enhance Immune lai fet 
respons^t45^-78); these products- may ; override the suppressive effects of SIRS in ggjp 
|jie, gene rati on~pf : CL responses. -To test.this possibility, soluble products f.rom.JSSjHBg 
an MLC c wi3.1 bemadded ip varying concentrations.with SIRS to cultures of spleen ’ ? ai®§gS| 
,^elIs stimulated with SRBC to determine.whether the SIRS-mediated suppression °f 
^e^'PFC re^ponse'^s overriden by MLC products. This indirect test should provide 
evidence as to whether a similar mechanism accounts for failure of SIRS to inhibit *ffp{ 
CL resppns^>.<'^^ty T:iut SIRS-treated rracrcc:r:;er e'.-.-i :r=fc tr.- i rnli' 

ili.-s. v:k i-v ?»t **.: „ ;• V. .:/ /.\,. • ’ ioa.?MSg@ 

’±c"?'r.rLastly, .’the larger numbers of macrophages in cul tures used to generate CL 


responses may circumvent SIRS-mediated suppression. Addition of an excess of 
P^.^Pb.aaepiwtoji^JB.S-itr.ea,t?d; culture? .often, oyercomes. suppression. of,P.FC responses 
,(.64) .i,Thus, the number of macrophages in cultures used to generate CL responses 
.wi.li.be reduced as much .as possible without compromising the CL responses and the 
effects of SIRS in these cultures will be evaluated. '.r,vd$£gira 


UirKr-However, -from our experiences with these experimental systems, it is our 
‘expectation that SIRS will be unable to suppress CL responses, and that these 
responses win be suppressed by Con A-activated suppressor T cells by mechanisms 
other than-the activity of SIRS. These mechanisms will be probed first by deter- 
mining the target cell(s) (macrophages, T cells, or B cells) of the suppressor T 


-mining the target cell(s) (macrophages, T cells, or B cells) of the suppressor T 
cells and then by determining the specific effects of these cells on the target 
cell(s). If this analysis is necessary, we anticipate that it will be one of the 
most difficult portions of the project. , . •„... . . •. 


' • i . ' B. Development of experimental systems for generation of antigen-specific 
suppressor T-cells and their products. -• .• .■> 


auytJF^s^ur r uub ciiu uic 11 ptuuuLis , .T +.- W 7.1 . ,. , p 

•j uni li 0,%:. o jfcM&ae rtf (%• '■»: - -nr^-v '>•■■■<■*=. iy-r’-j' Vt»' . : »> t>* ■■ ;• 

- Definition of parameters for generation of antigen-specific 

suppressor T cells and their soluble products . This portion of the project is 
^ruciaUtp the, objective, of, developing experimental systems which.allow selective 
•^.suppression'o’f^ antibody responses i wi thou t. affecting cel 1 -medi ated. immune res pops es 
"to the same antigen’and vice versa! Our observations with the generation of 
?Atig?nr 5 pec,ific < .jiupp.i:e^sor.J,cpll.s.and, their, products are. preliminary;, because, of utsjflj 
our relative ignorance about these systems, this portion of the application will, of ...4 
necessity, be less specific and more tentative. However, we intend to take full .. 'f? 
advantage of lessons learned in studies with Con A-induced suppressor T cells and 
SIRS and apply them in this portion of the project. The observations that antigen- 
•specific suppressor T cells can be recovered from cultures after the peak of either 
a RFC response to SRBC or a CL response to allogeneic cells provide the starting ' 
point for this project. .... . . 


The culture conditions 
after the peak of a PFC or CL 
will be purified on appropria 
cells by sensitivity to anti- 
to specifically suppress PFC 
generation. These T cells wi 
antigen to induce production 
products cannot be recovered 




for recovery of optimal suppressor T cell activity 
response will be determined initially. The T cells 
te immunoadsorlient columns (36, 79), identified as T 
9 serum and complement, and tested for their ability 
or CL responses to the antigens which stimulated their .'f 
11 also be incubated with specific or irrelevant 
of biologically active soluble products. If such 
in culture supernatant fluids, the cells will be 
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C ^ 6 nlcated'td''release'these‘products (80), which, after ulthacentrifugation'to-^ 088 ® 
• Pemotfe : ceTl ^dbris^-will be tested for specific suppressive activity on PFC and JijjpvljM 
• . . V CL responses.. The rationale for .this approach is derived from the observations 

s ' ’ ' that suppressor T tails’d£* their'products normally act physiologically to limitih<jj|||M[ 
the ^duration-and/or magnitude of immune responses, i.e. this is a normal physio- i mjf&m 
logical homeostatic mechanism (29-31). n'. ; • ••. .••■ga»rWproducts 

ryin'-. ':c~ r .r:‘- _ r:;• r " "t. " :*/*•? 

PP^P?- : U!^.Another^pproachViilbe to incubate suspensions of T cells (thymocytes,: 

wirtfsbne'Cfgsistant thymocytes; v or purified peripheral T cells)-with appropriate 
• f Shitigeh'for various periods of'time, either with or without macrophages. .The'itells JpgS 
• " and'supernatant fluids (after removal of any residual antigen by immunoabsorbent 
; columns) will bp tested for specific suppressive activity on PFC and CL responses. 

- ; V r? ' s T‘ cn These‘experiments will provide useful information about the generation and '$m8m 
biology of-antigen-specifie suppressor T<-cells< and.their biologically, actiye.pros 
. tiutts in ,! gener&l . r, ^’However, : one major thrust of this project is - - to • generate ••-•ses 
• ' suppressor J.cells and/or their products which will specifically suppress antibody )?j gm 

■■■■• ‘. responses to mouse alloantigens without compromising cell-mediated immune responses’ 1 |» 

<"•"■ to cells bearing the same alloantigens. Thus, alloantigens in membranes of lympho-'^^» 
cytes from appropriate mouse strains will be internally labeled with 35 S methionine'^- 
• or trace labeled with 125 I using the lactoperoxidase method (81) and extracted with 
HP40’or Other suitable detergents (82). The desired alloantigens, products of the 
H- 2 ‘gene'complex;" will be purified on appropriate immunoadsorbent columns of insolu-,^ 
bilized anti-H-2 sera (83).-. CL responses to these alloantigens will be generated by .^ 

• incubating responder spleen cells with appropriate mitomycin C-treated allogeneic 

C spleen cells.in the usual fashion. Soluble alloantigens will be coupled to pigeon JJfi| 

erythrocytes with carbodiimide (84) for stimulation of PFC responses in Misheil- 
Dutton cultures. PFC responses will be measured in the hemolytic plaque assay using ^ 
the alloantigens coupled to SR 8 C as indicator cells. The development of this system ^ 
’. t r7T' , Srt11 , ^ r e'rihit!.deTiirmin3tlon of the critical parameters for specific suppression of,PFC ^ 


responses without affecting CL responses to the same antigens using the antigen- 
specific suppressor T cells and their products generated as described above. The 
system for generating simultaneous non-cross-reactive CL responses to two sets of [--WM 
‘alloantigens'-( 68 ).will-be especially useful in this portion of the project.vctive:tjjj|jj|afl 

'Physicochemical characterization of active T cell products .' ' 
Antigen-specific-suppressor T cell products will be purified and characterized by?^^^ 
the same battery of techniques which have been used with SIRS. Sephadex G10Q and 
G200 column chromatography, polyacrylamide gel electrophoresis including SDS and "'-/{‘M 
isoelectric focusing gels (85), and CsCl density gradient ultracentrifugation will 
be used to determine molecular weight, electrophoretic mobility, relative carbo- . ...ci-f 
Tiydrate content,' and molecular chain composition. Sensitivity to temperature :J -->r 
proteolytic enzymes, glycosidases, and nucleases will also be determined to further 
'characterize the active molecules. The nature of the receptors on these molecules 
for cells or antigen will be evaluated by determining the ability of macrophages, 

T cells and B cells and specifically reactive columns (83) to absorb the biological 
activity. Alloantigen, mouse immunoglobulin, various sugars. Con A, anti-immuno- 
globulin, and anti-histocompatibility antigen columns will be used initially. Other 
specifically reactive columns will be used as dictated by the results of these 
studies. These T cell products will also be evaluated for MIF and interferon -“ -v 
activity. Further purification and characterization will be employed as needed. 

After each procedure, the preparation will be tested for biological activity on PFC ^ 
and CL responses to mouse alloantigens. The characterization of these molecules is '7$ 

. ■■ ■ ■ - . ••• 
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a-cHtical ;iFirst. stepifn understanding the^mechanisms of their r t)1o]qgipa^acti'vity^fff 


antigen-specific suppressor T cells and their products . This portion of the project^ 
; will greatly .simplified, If. we have succeeded in obtaining an antigen-specific T..;$s»& 

.. rol 1 f 3 rf'A V* tilll 1 r> h Mlr\r\v*np r A(* ■»« + •! kAjJw lAA nArt/*n/« Un^- A A 4- At nnn a a a • j it.. "•w.vi.-ifci'-Sf' 


^£SU,fSS|o^w51§!j T ,^?R.f!?||?,l 0 ? n tjbd(iy > 'ire$|)onsgs, but not pk responses,,.and[^^.ibe 
reverse. ^In this case,.the minimum exposure time of responding spleen"ceils to the 
factor^required'to suppress. PFC.responses; for example, to a' given antigen,’; 1 ,viil’t ! bfe 
; determined.- 'Then purified macrophages, T cells and B ceils will be exposed to'the 
.^factor and cultures containing all the possible combinations of treated and normal 
cells will be evaluated to determine the target cells of the factor. A similar . 


*interactions of T cells with B cells, and, c) actual antibody production 
. by B .cells ;*'will be determined. The determination of the effects of suppressor '^’ 
T cells or their products on the kinetics of development of PFC and' CL responses 
. will be especially important. Failure to.initiate a response suggests an effect 6ri 
macrophages, whereas .suppression of the responses with a pattern similar, to 
observed with SIRS would indicate that some event after successful initiation of the 
response has been affected. PFC and CL responses and DNA, RNA, and protein synthesis'.^ 
in suppressed cultures will also be correlated to determine the mechanism of action 
of the factor. Further analyses will be carried out depending on the results of.. . 

• these experiments. •• 


A-activated suppressor T cells. 

■■■•• •* v \ ; V> \ : •. ‘ ’* ‘ •; ’• •• ’ ^#^1; 

- bevelopment"of'the experimental model. :i lf this^pfoject has 
V'developed successfully using the approaches outlined above, we will be able to ‘^$8^ 
specifically suppress antibody responses to an antigen without affecting cell- 
' ifle'diated "immune'reSp'onse's’^to‘the/same“antigens - and'vice versa: ""This experimental 
system will be developed and defined using tissue culture systems. Once operational,' ^ 
the experimental system will be used to study regulation of antibody and cytotoxic 4 1 
lymphocytes responses in vivo. Eventually, this system'could be used to probe . 
regulatory r mechanisms in response to tumor-specific ^antigens. ’■& 

IV. Significance' 

' . ' .. y 

The significance of various experimental procedures and anticipated results . 
has been pointed out in' the descriptions of methods of procedure.’ ’ ' - 

The understanding of mechanisms which regulate development and expression of 
humoral and cell-mediated immune responses is crucial for evaluating the effects of 
environmental factors, such as cigarette smoking, on the cells and responses of the 
immune mechanism. Further, the understanding'of these regulatory mechanisms should 
permit manipulation of the immune mechanism for alleviation'of disease processes ,s V;-. 
with immunological components. . .. .. -.• •• s. * 
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• This project is designed in part to investigate in detail the mechanisms 

which mitogen-induced, non-antigen-specific suppressor T cells and their secreted a ^|||| 
■r$':. : mediators (SIRS, MIF, ?interferon) regulate development and expression of humoral 
•■■•'. and cell-mediated immune responses.. The information derived from these studies i:: t||||||S> 
should contribute significantly to our understanding of normal physiological . 

.^ ’ regulatory mechanisms in immune responses, since both MIF and interferon are 

physiological mediators which may normally influence development and expression 
; J of immune responses. .f ^ WSH 

■'■•'••'■The development of experimental systems to selectively suppress specific • 
humoral immune responses has direct relevance to control of neoplastic processes, 
some of which are thought to have cigarette smoking as an etiological component. 

Antibody responses to tumor antigens often interfere with successful development 
•/• • and expression of cell-mediated immune responses to tumor cells (86, 87). Since ' 

• •••;- • a functional cell-mediated immune response is crucial for destruction of the tumor 

cells, experimental manipulations which eliminate antibody responses to the tumor 
without compromising cell-mediated'immune responses will be especially valuable. 

* It is also highly desirable to suppress antibody responses to only specific anti gens 

since non-specific suppression of all antibody responses lays the host open to a . x& SB &f 
myriad of other problems. The second portion of this application is directed to 
••7 this objective. - - • .:4-: .'••• -„i. - ; 


Time Required for This Project 


; s .%vvv ; ^ v ' ' * •;•••' ~ - v -v 

1 •* _ _ _ t_ -.4 ~ IT -* * A. ♦ ~ ’‘TOSwU 


The portion of the project dealing with the characterization and definition of 

• mechanisms of action of Con A-activated suppressor T cells and SIRS will require 
approximately two years to complete. The portion of the project dealing with _ 

. generation and characterization of antigen-specific suppressor T cells and their . 

< v- •. products will require two to three years to complete depending on the rates of 
\7~~: success in the initial experiments. : v ■ .• 

VI. Human Subjects V.-it/v.; • ' /' V • f '3$.: 

Ho human subjects or materials from humans will be used in the proposed : 

V; REFERENCES CITED ' V- - 

‘•1. Pierce, C.W. and 8. Benacerraf, In: "Textbook of Immunopathology," P.A. 
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• .10. Spoce and facilities available (when elsewhere than item 2 indicates, state location); ..‘.'-j v .al.Vt."# *JC f 'yi'r*'—/i- j&tjijisjs 

. T •*;’?;£’-v- v ■ 'V/.igi.&iliS’iVv ( > -V- . ^'v- , -r' Vj»‘» ■*..'■ ' , r V - - r ■ 7 -j t*‘s *?•>«' 

'. ; 'Vv v*'" -.The laboratory facilities are in the Department of Pathology at Harvard 


-tWd? 


Medical School. The research space available for this project is 960 sq. ft. 
subdivided as follows: semi-isolated tissue culture area, 150 sq. ft.; adjacent 7|£J|| 
walk-in 37°C warm room, 150 sq. ft.; general laboratory area, 570 sq. ft.; and 
. y-. : office, 90 sq. ft. .Major items of permanent equipment include: refrigerated cen- : $g$r 
trifuges with accessories; microscopes with phase optics; inverted tissue culture 
phase microscope with photographic accessories; Coulter Counter with size-distribution' 

. plotter; Cytograf 6300A for viable cell counting; water jacketed CO 2 incubator; 
laminar flow, tissue culture hoods; pH meter; semi-microbalance; serological water 
/yHr.-'baths; tissue culture incubation chambers; rocker platforms; and refrigerator-freezer 

......A ■' 

y *,:-* The Department of Pathology provides the following in support of this project: 

animal housing facilities; cold rooms; dark rooms; G.E. Maxi mar 250-1II X-irradiation ^ 
‘ * facility; glassware washing and preparation facilities; and tissue processing and . 

•U : .. .histology facilities. .The Department also provides the following items of major /$;$$$: 
.equipment: spectrophotometers; high speed and ultracentrifuges with rotors; Revco 

• • .j -70°C freezers; gamma and beta scintillation spectrometers; apparatus for programmed ‘ .?$ 

’ freezing of ceil suspensions; flourescence, transmission, and scanning electron 

. ■ microscopes and photomicrography equipment; electronic calculating machines and 

photocopying facilities. /*;.-;<•.* - . .•' 

V 1 '■-* **-'■ *.• * Iff* v • •' ■ f. ■ j:;.. ■ " y. • *. • •’ 

Drs. John David and Heinz Remold of the Robert B. Brigham^ Hospital will continue 
;• -to be consultants and active collaborators in aspects of this project involving the 
. characterization of non-specific and antigen-specific suppressor T cell products, 

■, ; Dr. Alice Huang of the Department of Microbiology and Molecular Genetics will-be a 

• >. consultant in aspects of this project involving interferon assays. .* 7 : 7 '•-\/;• 

' . * . !.*•' . ' 'i. r,*/ 1 r-t, \i*. i . # *.. * ’ r *■»:*...*♦ **- < • -^1^—< <. /'■ - . ’ • • \ *'< • A' . --fjr 

. ^ r;' • ^ ‘ ,i'.) , ■ * ' ' ' ' , ‘J* . ; T [ J-'* ‘ ‘ • - ' ► ' ’* * 

^■' r ‘ ’ • •* ‘5:.-. :**.*. • . .x- v 'v-j;-.: *v. -,/v. V >j ■*' : - A ■ . 
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of a soluble immune response suppressor (SIRS) 1 produced .by concanavalin A-^ 
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“Takushi Ta'daRu'ma" - 


:^pgREOACTE5. s ^:: 


M.D., Keio University School of Medicine, TokyoJapan 
f. iD.M.S., Keio University Graduate School of Medicine i; 
v .^yn$;&y>fe Vvi.jCMLcrobiology ap.d ^pl.e.cul ax Aiplogy,).*.Jo.kyo, Japan _. 

• Research and Professional Experience: - . - 

izS.'JP ->•<R6ji. r »5**sC.' 1 • •.. o-.-. 

; ; 1965 . 1966 . .Intern, Keio University Hospital, Tokyo, Japan •v ! y;y'£3&. i ®S8 l 

vfi.1966 .1970,,...Fellow, Keio University Graduate School of Medicine, Tokyo,^ 

,19.73 • . Instructor, Department of Microbiology, Keio University, 

i r; ct. .frr'""‘Tokyo, Japan -• — ~ r ~ .rtf -r-.y . s 

tv* 1973 Present• Assistant Prc ' '“ w " 


- : 1 1973 - 1975 


Professor, Department of Microbiology, Keio . 


University, Tokyo, Japan (on leave of absence) • ••>••» .vT§|lp| 
Research Fellow, Department of Pathology, Harvard Medical 
School. Boston. Massachusetts •• ‘ "• -"WKSe^H 



. . l ',,T' . School, Boston, Massachusetts 

/. •• ; 1975 - • ;«• >i ' Instructor, Department of Pathology, Harvard Medical School, 

-«*" -Boston, Massachusetts . . . \ • V--.aKj3 

.. • •> h• . ■■ •. tm 


"•Boston, Massachusetts 

Memberships in Professional Societies: v 

v - -;- .. ‘ * 


v. s“: O 





fcSBACTSD 


" Immunobiology 


"'13. Pertinent Recent Publications 


O 


h* 

S' 

-- * :■ J'./'e*!** 

. . . ** * 

1. Pierce, C.W., T. Tadakuma,.A.L. Kuhner, and J.R. David, Characterization of ’Jjtvk 

a soluble immune response suppressor (SIRS) produced by concanavalin A- 
activated spleen cells. In: The Role of Mitogens in Immunobiology. :[ 

J.J. Oppenheim, D.L. Rosenstreich, and M. Landy (Eds.), Academic Press, 

N.Y., in press. • :: y 

2. Pierce, C.W., D.L. Peavy, and T. Tadakuma, Suppressor T cells as regulators : :*t 
‘of lymphocyte functions. Ann. N.Y. Acad. Sci., in press. 

.* V V ■ . 1* . . >2* . „ * . * »• 'fljj'.TtliLt'str 
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Pertinent Recent Publications -3d- 

'*"• '*•->. ;";■ Takushi fadakuma' "'::": v 

■ «*'••*••:.- -, .• T^ushl-'-tcmnfv W.v' 

••'>;•>*> .>•••'; 3. .^.Tadakuma, T., T. Mitsumr; et~dt7J~Tn vitro reconstitution of anti-sheep '’tral&ffffi 
\^ri' s .:^:sf4v^i%Cerythrocyte . antibody response of T cell-depleted spleen cells by Jf :r £]Ew m 
1 °9 eneic Tcells or factors derived from them. Japan J._Microbiol 

•‘?T4e:XsT* W 1 *®»' T.,' Cel 1 cooperation in anti-sheep red blood cell antibody ' 

1 responses in mouse spleen cell cultures: Use of anti-lymphocyte globulin*".J|j|iP 
for selective suppression of-the antigen reactive cells. Japan. J. 

S^fetJ^feM^robiol ., 16: 287, 1972., . v ,.,. r. h^-x .: Vf- j..*-;^ 


5. ..Tadakuma, T., K.'Saito, ^initiation of the,primary immune res P onse f*fflffi&' 

sheep red blood celIs in"^ dissociated mouse Spleen detl "culture. 

■iz-ut-Z .7*v:J;-.\vi': II. Histochemical study on the cell clusters developed during the in vitro ‘^HgT 
v response.' Japan J."Microbiol., 75:493, 1971. •**>■*■»'• >- ^1^8 1 

■&$&■ “ ••.V^*sv;:r.^:v * 


* ■'■ ' /. . , V- ' •. , 
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12. Biographical Information 


Duane Lee Peavv 


i.trV"' ’ ' ’ ' * ■ *-■< 

Education : 

'■** V 4*> 

• ■' ■• *.-\ ** 44 

-'■V.V: REDACTED 


REDACTED 






B.S., with distinction, Ohio State University, Columbus, Ohio 

Ph.D., University of Florida ("Immunology and Medical 

Microbiology), Gainesville, Florida , • . ' viMMtl 


Research' and Professional Experience: _/ .1'., •.' ' _ 

1968 - 1972 ■" U.S.P.H.S. Predoctoral Trainee in Immunology and Medical 

' . Microbiology, University of Florida,'Gainesville, Florida 

1973 - ,-.i:-- 1 .•••••• ••• Research Fellow, Department of Pathology, Harvard Medical 

• ’ : " /! • School, Boston - , Massachusetts . ■ 

Memberships in Professional Societies: • •. :.H- ~. ' ' • . • V 


■ 3MM 




Honors and Awards : 

1968 ■ 1 . 

1972 

1974 - 1976 


Graduated with distinction in Microbiology, Ohio State University 
Sigma Xi Graduate Student of the Year, University of Florida . ■%**£. 
Recipient of Postdoctoral Fellowship from the National \s-;{■%&$$$ 

m T it u r n it r ♦ ... ’A,. ■' «>U-*SirvV 




Cancer Institute, N.I.H., U.S.P.H.S. 




Research Interests: 
' * ‘ ‘~ —— - 

"’"'tyImmunobiology 


13. Pertinent Recent Publications 




1. Peavy, D.L. and C.W. Pierce. Cell-mediated immune responses in vitro. III. ,, 

Elimination of specific cytotoxic lymphocyte responses by 3 H-thymidine © 

suicide. Submitted to J. Immunol, 1975. - ' © 

2. Peavy, D.L. and C.W. Pierce. Cell-mediated immune responses in vitro. II. 

Simultaneous generation of cytotoxic lymphocytes to two sets of alloantigens ^ 
of limited cross-reactivity. Submitted to J. Immunol, 1975. © 

-sj 

3. Pierce, C.W., D.L. Peavy, and T. Tadakuma. Suppressor T cells as regulators © 

i of lymphocyte functions. Ann. N.Y. Acad. Sci., in press. . 
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Pertinent Recent^Publications ^ i -3f- - 4l ‘ % V*> : 1 * !* 


Duane Lee Peavy 


«%t\* ■: • 

v\ 




4. Peavy, D.L. and C.W. Pierce, Cell-mediated immune responses in vitro. -I/•$**$©! 
• Suppression of the generation of cytotoxic lymphocytes by concanavalin A 

v "'.and concanavalin A-activated spleen cells. 0. Exp. Med. ,140:256; 1974. 't i W&sS> 






.5. Peavy, D.L.i W.H. Adler, J.W. Shands, and R.T. Smith, Mitogenic effect. 
VfcV: •: of endotoxin on mouse lymphoid cells: Thymus independence of LPS. ■ •>•. ••• 
-r ; VCell. Immunol.., 72:86, 1974. • ... v ■: 


*. -V/..:/ \0, 
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7® 5- - s ^%^?ebv7 ■■■■■-■■mm 

m^ mSSS^& aKlit^ So 1 ®"** Cg.v. nomn or Hot. lo be recruited"]time .,. ',. Amount ''&££ 

E-4T^^^'1»4-.V3^; ftofeuionol (give % time «n n ve<tigotor(s) Frinaf> •»#! 


-t^Takushi Tadakum 


*, ' ‘•vi 


Investigator 


V + CL* 





Si 


WSKfifcV-i.- 

^sfe 




T> ^ *l* v sa J 3i %-******«k 

wcUACTElui 


: c;IS^- 




''Glassware and general supplies 

• ' - *' '**.'■ ■ - *' r .\ 


7' • 500 


510,000 


. '-. f - ’■>;> ZK't'iiitt'} 


’• *;/'* -/-^r F j« Portion of service contracts on major’equipment 
^ ■:shared with other members of Department 


.;. ",*\ .\71/' # ;v. Sv/jj-Publ ication costs (art. work 




t * --7-i : '$' i,o 

. ■*>-.-**•, ’.'-i /,rvr-t^ •••'. * 7*-. ,‘v<-. 4 y tl >vy;' Sub*Totol for C ,__ * _ 


Running Total of A + 


»7r " $39,425 


IBBe 


* ^ 


D. Permanent equipment (itemize) 

***•• V-/C None* 'T^V*. . 


• • •*• * *7. ;;;. v* r* *.-. - ■ 


E- Indirect costs (1 j% of A+B+C) 
15, Eslimoted future requirement!: 




Sub-Total for D 


Total request 


- •’ *- v >7 nr-vr. 


Salaries Consumable Suppl. Other Expense! Permanent Equip. Indirect Costs Totot 


>53,073 

$62,435 


i ^V-•:* ; V. 

•■ ‘ *,»•* ^ o v. 

•7*i 


.jau-s un majur equ t ptnen u ; r-'V7-,. ^ ... v 
members of Department ’’ /•' V300 *"/ v 777 ^ 

work, page costs, reprints) 200 ;l;7^rL-*.7y‘ 


—‘—77—;— 

■7. /'s *\; 
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Budget Explanations and Justifications ^' 

'*A. Rationale for this 'application" ' \ 

,' v .•*'. • ••" V '.:V/' ‘ ^ .*• '* 

-%M-4‘Vr : -4This research'project has been developed both from the results of other 



m 


desired fashion without compromising the progress of other important projects 
r.-yf'; Further, since some of the objectives of the proposed project are outside the ^ 
major objectives of these grants, it is inappropriate to continue to support ' 
the proposed project entirely with funds from these grants. Our experience tij 
• ’ with the experimental approaches and methodology to be used have demonstrated vgj 
it; tt -.that this project is feasible and will provide significant new and relevant 
: t-'-"- information about the mechanisms by which suppressor T cells and their products 
regulate humoral and cell-mediated immune responses. 

■ii?-'};. * '*•** t-*?: i- • • , • if-‘.Yi«fcv.1 

' :'- B. Personnel -t-AV-T. *• •• ■ •' . - - ‘ * ‘ a 





This project, as conceived, will require the full-time efforts of the two 

v-jf- 1 : Instructors, who are currently actively involved in various aspects of the _ _ 

'• T. 1 project, and a Research Assistant. The Principal Investigator will devote atjfrjji 

/. least 30% of his time to the supervision of the progress of the project and 

actual experimentation. Dr. Tadakuma, Instructor, is on leave of absence from 
| ' ; Keio University Medical School, Tokyo, Japan, which provides approximately half y 

" .. his salary. Funds are requested for the remainder of his salary and fringe 

benefits (16%, on that portion of salary requested only) to bring his total 
remuneration to a level commensurate with other Instructors with comparable 
' training and experience. Dr. Duane L. Peavy will be supported by an N.I.H. 

^•.^•‘’Postdoctoral Fellowship until June 30, 1976, at which time he will be appointed A 
Instructor. Funds for salary and fringe benefits (16%) from July 1 to December' 

31, 1976 are requested. The increased salary budget in years 2 and 3 reflects»‘j 

part. Dr. Peavy*s salary on a 12-month basis. The continuation of these two 
Instructors .“'who are presently involved with aspects of this project, will 
' guarantee uninterrupted progress of experimentation. Since this grant, if funded 

\VV‘- •. wil 1-suppor-t-approximately 25% of the research activities of the laboratory, "V^T 
. 'w-.-.u: funds are requested for 25% of the salary and fringe benefits (14.5%) of Ms. D. ^ 

‘ v,‘ ' ' Siner, Editorial Assistant and Secretary, who is presently supported entirely j 
' by the listed N.I.H. Grants. Fringe benefits for the Research Assistant, are 
• ■, .. \14.5%. _.An annual salary increase of 7.5% for personnel is requested. . 


jie-p, 


C. Consumable Supplies 


f.-f 


Funds requested in each category are estimated from current operating _ .'* f : 
expenses for those portions of the project already in progress and are a realistic 
estimate of the funds necessary to carry out the proposed project in the desired 
fashion. An annual increase of 7.5% for supplies is requested. 

1003546073 4 

v -’ •' '• • • 

Travel funds to enable Drs. 


D. Other Expenses 


4 . 



• * *. > -v' •*- V- vy-i--®'- • ?*.A 

** *■ : -t. .... « : Vi:-V ^ iLLtf m \ 


Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 











W ■••• •: i J - :V - •> ***••* •••: “'• •.•’*.> • 

■...: meeting per year are requested.- Funds for a portion of service contracts on 

;; . ..major equipment shared with other members of the Department are requested. 

:. ..'_ Based on our experience with the proposed projects, publications in the first ; 

. year are almost assured, and therefore funds for publication costs (page . 


^ — • v ~ w - v. > vvii- v.iwi i vi i mu i wi i i vuu iuii ua ^ pay t- * ^ 

. '. 'charges,' art work, and 200 reprints) are also requested. An annual increase 

„« Wv • •:? of 7.5% in this category is requested. /«*.»>•<;. ..* •: 

jjfpS^ESfv^Wggp 
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• :?-iV5-C25^ 


'O •: •- • _*:; 

1 1 ,■ * . -» ; */?• T ** ^ ^ • “ * . ,■ . ■• 
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Grant Application No. 1030 

; ( .{• ;' 4 ...... , _ ... . . 

MISCELLANEOUS ’ ; 7-v,v ■• ■■ 


■ ‘ 7i • .;■:. ■.' '' *..«•. • 

*V A\[ t V*« : . 

•«■•'«-'• •‘•V.-v' C. , 'V .. • >.,»•.\ :■*■■■■■■ : ./4C......*' ... ■ ; . 'V - ' : vfc"' 1 V v- s >>»;;• .•• , ■ V f- ■ .*... 

. To: ' The committee comprising Drs. Gardner, Feldman and .• >V >.• 

Sommers •,■ : . ^ ^ v ^mC 

.^V' ' Subject: Emil R. Unanue, M.D., Harvard Medical School - ; ',K : 

Npv snnUrs+.inn Kn 10^0 -’ V . 


New application No. 1030 

"Ehysiopathology of Normal and Activated Macrophages" 








History 


This applications was not handled as a Case. 


Request 


.'■A 




^ 




Application No. 1030 requests $ 63,^90 for the 
’ .... . first year of a three year program. 

Documents submitted ' . “ ' .A ■ •"■ 

. 1. Covering letter 

2. Application dated May 8, 1975 (19 pages) 




’"‘V; ;■ **vv 


DS:wg 

Enel. 


Source: 


: » • '■ • f. ' 'y,. ,.ph. . 

?#&'£*■ 

• ; : . : T: ^ 

’ 1 i' : ; ^ 


• 3. ' C.V.s of Drs. Unanue'and Stadecker ' . ' ^ 

’■ ■■ v - -.vr • • ■ 

4. Two reprints and one manuscript 

*■<*■■■:" r ' • ; =• . • • r.- v ^. :• ... '■. v ‘ • '-v'' -;.^» T •; .*■ i'V ‘ •[ '• i; 1 ?-/■:*+ :*>*;?> 

'■ : ' A. - v • ; ••’ -v •. "V, ..,,..v 

.:<• .'' * •' ; ’ : hr-. - ■ . • - ■ ‘ -sr. -'.‘.i'. S 'by . ' ..... ^ ■ ' T - 

. a • . ■-•- '•• \ ■ 4 * / ' v. • (... X\"x 

' V V-v ■' 1 • - ' • 



v.s. 


5 /S; ^ 


" , ‘ I’, ~• •• 


lcv.vv'^ 


O 

§ 

2 




; •.' ; " .. • ^ : ft .••'-•'l V'^- 



' - * - '.*r . ^ • -- 7^- - . »> 

amOOOQ 



- ‘il.X'K'* * . ‘’ - -V * **' ‘ *\V» v*'\ ■ -‘Vc, 

—"»j ' ' ■, “ ...ti .n 


> > t - • 

• ■ >\. ;2 


HO EAST 59th STREET 
NEW YORK, N* Y. 10022 
( 212 ) 421 . 85*85 




• ;•*'tt* 7 *•^' Application for Research Grant 

V.- • /• • - ,^ u$e ex,ro P a9 * 5 os n * ed « 

'• Vi^v'^js-;«v '• '•'' '•■••' :■ 

“I. Principal Investigator (give title ond degrees): 

••' • '• . • 

^2v * Emi1 R. Unanue, M.D. ’ 

v—•’*.•£'• ?i t■■£•*,Y..\ y <Z-', v ’ - : i • •'• • 

. *v:-i 2. Institution & address: ” . ' 

~ Department of Pathology ' , ‘Af, ' 

Harvard Medical School • • 

■^££^£••25 Shattuck Street ■!■..>••.'' ••■.;: ■ 

Boston, Massachusetts 02115 - : 

J Y * 3. Department(s) where research will be done or collaboration provided: ’ • 

X/:. Department of Pathology ; • 

■ : 4 . Short titfe of study: ’ * • ••*. * v. / 

*• • Physiopathology of Normal and Activated Macrophages 


n . 


>-~a tv.:. Li lj rf i<Ji 




Do'®-- May 8, 1975; 


>ages as needed) '77''' ' ,;' '7 






‘r- . •• 






5. Proposed starting date: September 1, 1975 


* i y i':. -- - . 

. ; 6. Estimated time to complete: Three years 


r--- 


■*,<■** v 


’** ' ■ Y * A;’” ‘ *’* • 

y 'v" : • ■•-.iv-Jn * 

. r : .v:\- r ■ -.V V'.:’ 

. 7. Brief description of specific research aims: ‘ .. 

i'"-This application is for continuation of studies on the physiology of macro- 
! phages and their role in disease. It focuses on the investigation of biologically t^T^‘ 
active molecules secreted by macrophages: their characterization, regulation, and J 
function in physiological states and disease processes. The experimental project 
consists of experiments in which macrophages treated in different manners are cul- ’ 
•tured; the culture fluids are examined and characterized chemically and biologically. 

Work along the lines described above has been done for the past two years with , 

positive results, some of which have been published. From this initial work, as 
well as from work of others, it has become quite apparent that macrophages secrete 
a number of powerful active molecules which have the potential of playing an impor¬ 
tant regulatory role in in vivo processes. Heretofore, the secretion of macrophages 
had been in great part ignored, yet it may represent as important a function as 
phagocytosis. So far we have found an inhibitor of cell proliferation and stimula¬ 
tory molecules that promote lymphocyte proliferation and differentiation; others 
have found a number of enzymes, such a r ., for example, a plasminogen activator-like 
molecule and lysozyme. 10035460T8 


This application contains three basic goals: attempts to 1) relate secretion 
.of biologically active molecules with the state of activation and function of the 
phagocytes; 2) to isolate the molecules; and 3) to define their biological ac- 
r* tivities. We are concentratina on four activities that anneac tn nrnmnte a 
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'.v '' 4 ■■’&■ +■&'■ \'&$yA’ 

f '8. Brief statement of working hypothesist ; r. "; t \ •■■ ''•; \ „ ,v- ‘■’. ■ " ■> ' ’ii''^1*. ^ f 

"Macrophages are cells found throughout the different tissues and endowed with power- 
•t^'ful biological functions, mainly as concerns their role in inflammation. Macrophages 
•"'respond in various ways to external stimuli and are thought capable of regulating a 

number of cellular functions. The role of macrophages in the lung (alveolar macrophages) . 
in local bacterial resistance is known. Their general response to phlogogenic stimuli, 
/•/'such as inhaled materials, is only partially characterized. In order to properly out- 
'feline the role of this cell in normal resistance, basic studies on its response are 
.^necessary. It is our contention that macrophages play an important regulatory role not . 
^£°nly by handling of antigens but also by the elaboration and release of regulatory 
;^molecules. :These molecules are best released following phagocytosis and serve to focus 
• |l*Vand increase the specific limb of the immune response, i.e ,, the lymphocyte response.' 

V^The biological and chemical characterization of these molecules secreted by macrophages 
•v;iay represent a fundamental and necessary step for our understanding of the function 
U?/of this cell. . • .-• • V? .•* . , - ^ '■? 

\ r -; <*' * ' v ' ; w *v , .*’»•* y?**' . : .*,,*•. • - •- • . J • * * ■ ; . ^ 

* ' * v * - * * • -'v<VC£,)V *'■ v* ./v* * * •. • V *. • - V * * . ' “ ' * ** ’oV 


•,y*w v • * •' v ' 


9. Details of experimental design and procedures (append extra pages as necessory) 1 

1 ': vy-i- •: - • : ■ •: ■■ 

Please see appended pages. . 
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‘%&10. Space and facilities available (when elsewhere than item 2 indicates, stote location): ••■* .'■’•>*•;; >.?•&■ - \ ■ ~ • ^.->»£’’ v \ . l ' -j; 

:■ '••••' ' •■■•‘••'•f • ■■:?•“ -■ • . v* ; - ■ • '.-V..-.•"■•V 

.ijAj?.*;» laboratories are in the Department of Pathology at Harvard Medical School. . 

* The Department occupies about 16,000 square feet of space. Common laboratories con- 

taining gamma and liquid scintillation^counters, spectrophotomer, lyopholizer, etc., are ^jv. 
^available for all members. Ample animal facilities are found in a building next to 
v the Department, fly laboratories occupy about 2,500 square feet of space. They con- 
■JgsUt of four, different, interconnecting rooms with an annex for desk space. The •' f 

^laboratories are fully equipped for tissue culture work, microscopy, and immuno- 

—>:*•'••;.••••••; •• ■■ .■ ;V-v\ 

y * *• **. : ^' *»' ’ ‘ 1 rv’i ~\r" .V: /-TV */ .. 

:•> '- 1 ~ IV-v •"' ’ "'7 ' V •. ■ .. 

vV7;- ! 7-.' ' ..w-.V; 

>-W . *„v • • 1 . • : 

VY'S v'^-V^'A-. 37. - ■." •■•'• . ■' ‘ . 14 ■ • 

' : 7 : l. *;'7 •• ^‘ V ' •' .'■ ■■ >■ 7, ■ . 7. ;-'7^'. 

■' /**,♦-' ' 'Ki *i - V r>: * . ‘ . ». ;7 ;* • - , . •• * . . •- 

. ,« ». ■J-.*'. f J «■ -/ .. ; . . ; _ • . . ' \ ^ ! » • - • ...... 

■ m -.v ■ ‘ , ^ : ^ • .... ,h.-. ■■ ’ . . : ’**■. 




11. Additional facilities required: 


■V *' •:* 'jr* . 


^•None' 










. : i. - r -y 


* . •• .v<v.v 


• •• -.ud 

• •••:•• O • 


Biographical sketches of invcstigalor(s) and other professional personneli(append): Cj!W. 

rra.y •:■, •./ .. •••’ . r-.-'-' -*-4iT 

.... ■; . •* A •• ••. ; •.- -s y /f- 

' A t *' , ' € .* * ( ♦ , /* * 4 \ # * V’ ? V *1 / f J '7^ f ,r* f ♦ v 

Publications: (five most recent and pertinent of investigolor(s); append list, and provide reprmts \v,^ ^ 
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’tfrofeivonaf (give % time of investigotar(*) 
if no jatary requeued) 


Emil R. Unanue, H.O 
'•* Miguel Stadecker, H.D 

■- * *i ■ l' . 


*>•$<** 






K Wi W Ov vJ. 

*S* 

.* •. Amount - . 


?yi?£i>MCT£D 




•'REDACTED. 


mice, about 400 to 500 per month; 


rats; rabbits 


Chemicals and isotopes 


v" REDACTED 


Sub-Totof for & 


C. Other expense* (itemize) • ^ 

Expenses for animal care and food (about $300 per month) 

&&:%• -.y. % -/? . * - 


^-Travel to scientific meeting 




Sub-Totol for C 


Running Total of A + B + C 


D» Permanent equipment (itemize) 


Hewlett Packard 65A Calcultor with programs 




-** ’ - -* v *: -oi. 

Sub-Total for 0 _ 

E 

$ 8,160 

E. Indirect cost* (15% of A-fB + C) 

T c j q J f cC|UC)) — 

$63,490 

15. Estimated future requirement*: 



Solories Consumable Suppf. 

Other Expense* Permanent Equip. 

Indirect Coils 


ma^'\:3iz 'V rj» 


” z 

■>. 


J ^ . -yr* 1 ^v’ * ■ * *•- • . 
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ft I* understood thof lh« investigator and institutional 
officers in applying for a grant have read and accept 
the Council's "Statement of Policy Containing Conditions 
and Terms Under Which Project Grants Are Made." 
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Typed Nome Emil R.y Unanue, H.P. 


May 8, 1975 
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Responsible officer of institution 

Typed Nome Hr. Henry C. Meadow _ 
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r A » and Development 
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' •: 3? .*>. •- •*>:*v*. * : v** 

C " ' •. Background Information . . ‘ -;. .;/.v, ; , •,.> ; . , 

' -sy$K-i ■■■::*,■„■■ .- ••' - *u.:v> .;■ . .>•••'•.• .= ■• ■ . ....*• y ’“r . .. .' ..• • •-/. .-• ' •'. . 

■*’>y r ir-i'.: The literature on the functions of phagocytes (i.e., monocyte- 

macrophages) in physiological and pathological states is extensive. It is 

,y,;y*.‘y*»;. • v j - , *; .. ., *.** y y ( 4, ..*.■* j’.vyy.! x ■ • • y Vv * ... 

iny intention to review it but to emphasize the major points relevant 
; *$5Kj^*Y#fcto this application having to do with the macrophage and its role in resis- 

^’v k *" • * ■ ■ * -■* 1 • ‘ ■■■ 

■£:tance and immunity. Macrophages participate to some degree in a wide 

\ 'Sv-tSH: ■■ -v,-.*. ’’’ '■ ■ ■■ ■■ ’■■':■ ■■ - • ''"••• ' 

number of processes, all of which deal with the inflammatory reaction 

^against undesired materials. These cells are endowed with a number of 
properties that allow them to have a central role in inflammation (1): 

'• >s <••.>.. ?v. ; ..... v; ••/.*, •" v'-i ■■■ 

.1) macrophages distribute widely throughout various tissues; all the evi¬ 
dence indicates that they originate from a rapidly proliferating precursor 
-.found abundantly in bone marrow; from this precursor phagocytes differen- 

.>tiate and home to sites of inflammation—the differentiation and homing 

« . v ,.- . ........ .• 

is under some control which has as yet to be defined in precise terms. 

2) Phagocytes have membrane properties that enable them to bind a large 
.number of materials; in particular, phagocytes take up a wide number of 
antigen molecules via "nonspecific" sites (i.e.T not characterized surface 
••^f»'.?;«.components) and by surface receptors for the Fc portion of Ig and for 

activated C3; following uptake, phagocytes interiorize and effectively de- 


•h ‘V'i ; 




•.v 


,* j- . ■*iii'wV 






c 


.’grade most of the foreign material (3). Hence, phagocytes play an essential 
,,role in elimination of antigens. Lastly, 3) phagocytes respond' to environ¬ 
mental stimuli by becoming "activated"; activated phagocytes have increased 

biosynthesis of enzymes, are more active in phagocytosis, and are more 
-> O 

microbicidal (4). (The term "activated" is a very poor one, meaning ^ 

different things to different investigators. I used it to denote the ^ 

cn 

macrophages that increase their metabolic function in response to external Q 
stimulation.) As a result of these three main properties, phagocytes W 




* .• j- -., < % • y ' 

».*-c+ C f+ ■■ v . 


•i • '*-• ■*: * ■ 

• " ■■i'i*^ r • 
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C ?;>>'*represent a.'pivotal.cell in the inflammatory process and in immunity. In '' -mm 

.... s> ’ -ry •• ••v.*•• • •< 

Mt&S *•iv y%xinflca)matidrt —in general—phagocytes are'believed to play a major role in 

'-'•‘••'•TyV';•.'••*'• Jsv<- r -•» •• . ••.cry;,-:• 

elimination of dead material and. in wound, heal ing. In immune induction, 


- y, rtVf 'a -v-.•* :*v -**? .-w , , 

V.Tho imfal^a anfii 


V^*VCy>»,H3vV7^,<V ‘-?- w 




.phagocytes represent the main cellular .component of cetiuiar type or : ; . - $!*#$, 

•;;■*:• ; •.."■•>. -> IXv~* -a-' v? ;• '' 

•^^liy^/^^unities. Macrophages undoubtedly represent the major cellular component 

■;■■'••-■!..• “• >• ■•. vV.'-' • v.---rvi 

••i^^ji'^jinvolved in resistance to certain infectious diseases, such as those pro- r 

duced by facultative intracellular bacterias (4)."Their role in the ••:•■;' »• 

".■Urprocesses is essential. A great unanswered question concerns the role of .. - 

•>• •* < yy^^;'>V-v.r.-.Y s>:'~;.V- ... • •• -: ■• ... - ■•• :•. ' ••< •• • 5 

m MOnoe 1 n ri a v%■"» 1 i 4* a ^ • ■ mA m a T«.ia /. A4> a a f Ak A A iai i a 4* 4 am a v— V 


cellular type of 


• .• * ■ • t;x fc&ssr 

A'.’':'. .'-. 


macrophages in general resistance to tumors. Two sets of observations 


,vAi-v: 

r ^'ftv 


P°int to some kind of a role, although this is still to be determined: 1) 

.?.?. st . ra ^ 00 certain live bacteria at thejsite of a tumor produces a 
marked infiltration with macrophages and a reduction of tumor growth—' 
j^Sisj^evidence would indicate that this process ^cannot be explained only by’.22^<5/J«S@^OT 


Ip:X;.specific .anti-tumor immunity (6.); 2), io 'in vitro situations, macrophages 

-y^*:.have been found to exercise a cytostatic or cytocidal effect on tumors. ' • ' 

• •• * ."■-i. ^> •; :•’•••• • 'r.t. ■ ";M^r'W 

•‘-••ijyThese two series of observations suggest some kind of control of macrophages 

". r*. :'*■-'4 - n|:S n '''-‘ ' r • • ■ ■ .-■ • >•■'■"• ^.*’ • .-■’ .. • . '• ■ *■. V *■*»<£$& 

■ ' on cellular growth (7). •"" -.'V^r-. • . • • . : ; 


Y : v ? The exact manner by which macrophages exert their different functions 

’ v\ 

Is not clear. First, it is obvious that one set of effects is directly 2 

co >vy.; 

related'to their capacity for endocytosis and intracellular elimination of tTl 
foreign materials. A wealth of information is available on this process, - ; 
which I will not detail since it is not the intention of this proposal to 


• f- ~ >: f: -> r 


hW - n .• - 1 intic i r t * aiitii i ?' i " < V T*' £L ff^*2»^F7i 


*4ir< r i ^ 
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‘ , ' v> X^^S- s: -^^K^‘ , ‘ •‘ ,, '"' 5 ~’ ; *•**♦; “ v “*’ v ' ' ■ ••' -‘ * '"' '^-%'^7"‘7v'':y!t;';'>^V'- i i^ r , v,*^.^' >J' > .''•' :! J , . - V- : ., ,V^‘” 

r /'£v^ Hudy tti <: Very, recently, .however,-fit has,;.become -apparent that macrophages 

^■ ,/v i*;V “ s'■ '■’y. *.*.- • **'-*r‘•'*' iV> *‘ f '* '-.y's-u-ur' V',‘ ^ -«<?7,v‘•-.r-.S.-';• •.■'-** * ■ - . /jiv vj^r 

exert some biological control-.by secreting certain molecules into thd' 

VirU: :**i '.F-f *5-'..-»%**&*. 

A. fiV+varfil 1 nl a v* on\/i rnnman+ Thi e- *Fi m/%+> •? j _i.:_j_i **. 


i.'that this release could be of sianificance-in Droducina tissup damans tftl. ' r - ; 


Our laboratory has been interested in the pathophysiology of macrophages 

C ‘ „?'''■■{''** * v'y-y'-.<• -. •• . ' •; '.>•;••■;■., ... •*•■’■> ?> ;& v**^ v v y 'V. v - .' • :; '-* f 

• ’■‘.• mainly as it concerned the role of these cells in immune reactions. It is •’Vy v, £0 




V/ * ''1 IS? *« \&A yt •: C -: . - 




..the lymphocyte. In other words,^macrophages.apparently function as an 
' anti gen-focusing cell favoring the interaction of various collaborating 

■ ’-V. - y\i^v - : ' ■ - . -• *''-‘Vrv;';Vr i*£**iy ; • •• 


( : antigen-focusing cell favoring the interaction of various collaborating 

£ ;v * '..- J ‘ 1 r' '**'■' * ■' . ., * *■ :*• ■! ’ 

. lymphocytes with antigen. This helper function contrasts markedly with O • ''’"'Si 

• . ■ ■■''\y ■:<<$$&. •/©»*••>*.£•• ■ © 

. the phenomena observed in vitro in which macrophages stop the growth of C*3 i/ v V&; 

■ ■■ ■• -1 ‘ ^ 

tumor cells. Furthermore, it has been reported that macrophages may also S y ;.V 


play a detrimental effect on growth of non-neoplastic cells, including § 

lymphocytes. . .. . ’ . 

: ‘ . *■ * ‘ * ’■ . “ ; 

During the past year we set up a series of experiments to reappraise 

■ •■ ■ •••..’• -v:-V- 

the effects of macrophages on various cells in culture. Our first experimental 

.. • ;• I'• '.:^yyvv-;.r-- 
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#;. ,: ~ ‘ ••^•'^ z*:-^^^rb;jx x >tf'W •-'• •-«.'.C!->4*- '■■ 

C ' v' design* 'Which' proved to be' successfal ,'was-simply'to culture macrophages •? 

.•&4 v v / J. flhder vari obi conditions?'^, ^normal 'or-'activated; 'for various periods of -W$» 

'. .• •*£:»’*.*•'•:4,*.'• •-»■.'-•• i) t *.v** .--si'H' 4 . •• ■■■■■. \.>;& :-.• - ; - 

v; : ^'time, :following: or not phagocytosis, 'etc.,c'and^then to test the culture 


■ ’v^4,. *,> •' >, /■*;** \frtiV *•"' V;*’ ••!, c * 


■i’ ^sy^s'&V^-;' -.V-' ' : -Jl i" '’V^i % ?>;*.* 


5 • :' 



Contrasting-effects^tv cell ulair growth. r "More importantly'it appeared in - - 

■ tv*-: v, 1 ^ *J ! ' : v\‘V ,r .-/- '?•■ •• 'W • ..V ■* ■ *. .. -■ : . t,. -.*• :»;**.■■ • .... •.•’.•.,!• T ; * 

ffel inti nary experiments that the secretion of these molecules was regulated r4^>Vv?w« 

...-?, • \.. ->■'*■> > ■•= •-'•>-V3* ■;•- > v.t**.. '.■*:• e^'-K 

^:lU^by.-the-activity of the macrophages.^- The in vitro effects of-the secreted 

V’‘-v . material were quite dramatic. Indeed, their biological potential cannot ...'.'.<>v'.• 

r-''.;V..be. underestimated. .. v;-.~- -r - : ’■ 

'.fi^b molecule to be found was a low-molecular-weight compound 

- •' ' •' v ; 4•••':• &%< r .■ . • -> •:, ••, .--■>; 

r :' t ;:../, ; -H£':-.l a bout 600 dal tons; that Inhibited protein and ONA synthesis of various / 

■c'i/' 1 - ''fM*'* i,:V ‘ •• ■•• ' ■ • --^V'4 > ..... v f 4 -. 

kinds of_cells (11). The inhibitor was best seen in high-density cultures V* 4 * , *. 

^ ■** •/ 1 • •" .-■•wt- ■ :• k - ^ •;• . • V " V*; 


* . v of macrophages. A number of cells, including neoplastic ones, cultured in 

1 /’ Vta?.‘. v \ '•,■.•• ‘ *.‘ . ' ’ * • ** • .<•■,* ;■"i*.; ; - v *. * jv-- '...:.- . . .- -* .* • 


'^>ed1 um containing the inhibitor did not synthesize ONA but were 

4 0>1 I_ *r i_• __ _* . r_*_I ._». 


viable for 

■ ’ «* ‘ 

S Q0S in ■. 



VfK^fibroblasts, ’or other cells. We have as yet no*chemical definition of it. 

Preparative work has been in progress with Professor Manfred Karnovsky in O 
..the Department of Biochemistry at this Medical School. The important CH 


question of the relationship between its.secretion and the activity of the 
macrophage has not been resolved yet. It is clear, however, that the 

material is found in cultures of both normal macrophages and macrophages 

.1 *.*/ * * ' . 

activated by Listeria infection. My thoughts are that this molecule could 
conceivably play a biological role only in conditions where a large number 
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C V : a •<. w WacrolpKagesr’Tdcas WduhcT^tafrgefC£lTs',~stic'h'‘as It occurs" in immune"gran- ■$$£%$& 

'; •.. •;•:•'• • •.. «y--. ••■ ••_■ ..; • S*'.<«» ".:> 

tio't ; i‘ : it* Ts difficult" to Visfiilalize'a role ib'ecaus'e : o'f its"very /J 

a of action are a •?•• 



on • and-a* reducti on • of tumor • growth.' > - Studies on thi-s-- mol ecu! e- are - -i n 
"progress.' "'••••►.•*’’■-' - c T;’•.•' 


*The second set of molecules were found following removal by dialysis 
,^v '- of the low-molecular-weight inhibitor (12, 13). Indeed, following dialysis 
TV' ; • ‘(or in undialyzed medium from low-density cultures), we found molecule(s) 

that stimulated lymphocyte growth and differentiation. The biological 
C •... , activity of these sets of molecules were shown on several assay systems, all 
~..'V in vitro : 1) thymocytes were stimulated to proliferate and to respond to 

mitogens; 2) B lymphocytes, the precursor of anti body-forming cells, were 


^‘,'vy ■ ; 


t; •—v 

.vV,^* *< 



X-iif./Vviy^factors (abbreviated MCF) was seen in cultures of spleen cells-from a thymic 
yT - mice which could be made to respond immunologically to antigen. V/e have 
.submitted a paper, now in press in the Journal of Experimental Medicine, 
which I enclose and which summarizes these points. This paper contains 
the basic methodology and the results on which this proposal is grounded. 

Of great interest are the following observations: 1) in the preliminary 
experiments, it was found that phagocytosis of particles stimulated secre¬ 
tion of twenty to one-hundred times more material; 2) in the only experiment 
done, chemical fractionation of the material suggests that there'is more 
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, *>■?£-*/• ■ v?« -•* ;•'* r # . ., .... ... 

^°^h. intp, theJ^.QOO^ range asjv^ell^as into, the range 


of 100 


, 000 . 

■ .-v.^ ^V;r t&l;' 


: ££Z?/X-# fJ acr ophages.-. It was our thought that-if macrophages play a role in ,.r 

~* ^V *■•‘V 1 ~ :' ■ *■ . v >V* ;i 

■^Q-y.r-i inductive events by antigen presentation as well as in resistance to in- 

ijsi'gg'■■■#'*'*':•■ r-Vv-;*;:-v ‘ „•'•• "': ■■■ixg~‘ : - ■• .'• .'. -..• 

C^ffSJftBa J h F0uS5rtSit n uV e €&*Q? s (P?uSl)pyl^be u (?perati ygJnJr.1oafoa.ilJflnphold, '! 

, as well as other cells to foci of macrophages where antigen was being •■"'■■. 

* v-r V ■' • o. • *---•■ • ■ - ■ -"V/■■•* • i■■•- ■•■\j,v> * ViVrV®^-; ' 

• ...concentrated. Suggestive evidence to a relationship between antigen 


^concentrated. Suggestive evidence to a relationship between 




: ._^., ,...r. . trapping by macrophages and lymphoid cell accumulation came from observa- 

. - Is . ..tions thatthe earliest cellular reaction to the entrance of antigen into 

•' V''..'. V - -•» ■ -• - “ •'>••• • ■ " v •• ••• '■-•■ . • • - r-T- ~V Vi..* 

, . a lymph node Is an accumulation of lymphocytes. Indeed, radiolabeled v '.v; .= 

C . lymphocytes accumulate into a node when particulate materials enter and .-*1 
v^;. 1 - are trapped by macrophages (14). Our early studies tested whether macro- 
‘.•^•.’.1phage aulture^fluids obtained before or after c phagocytosis would contain..■ 

. a molecule that attracted lymphocytes. We did the experiment in the rat, -tMS 

*V<v. - yw'Vvv+L ft a ppa\< ■Pftv* P Kftl rt/i k\/ flw DftfftM Ua vi/ 1 4-kp Mni »»pvir4 + »/ . i ’•* 'f 


"did contain a powerful chemotactic agent for lymphocytes. The importance 
of this observation, if true, is obvious since it places the macrophage 
at the time of phagocytosis in a central position regulating cell traffic. 


Experimental Protocol O 

The purpose of this request is to further extend our analysis of ^ 
biologically active molecules secreted by macrophages. At the present • © 

time we do not know how many different molecules are involved and are 
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s£v.'££.tefa}9(SecretecJ, nor )t tfteirJsioqtemi^try ,and. precise mode,of .action v $$ 

l^ave^no jidea .pf ^heir rple t in d,n vivo processes nor do we know the mechanism 

.■.-* c-> 

i" .controlling their biosynthesisand secretion. The long-range goals are 

. £ ?, \ •••• ;‘.T .• ~ r - - .7. ~— - V . » .« . / k* **-•' <=-, .* v; - «^ - • ...- ••' 

i *\' ■* * *“ **•' *MkN ,r v'.: *•■ *.< ••• v -W* '***.v~"v.V\ • : T*‘rV v> V v / • *• *; f : '* ' 

' • _ * j ' ** *■* ’ ’ ’’ 4 ti i ■?*/ flirt mrt 1 A AI 11 A rt 4 n k ■! a A U ami a a 1 amJ k * a 1 a a*> 1 i. a uuha 
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v ---.v...;'.'.;-* 


‘y^P^rinient%:^^investigate: . 1) the relationship jjetween activity qf mac- 
/ijV. ; . ; v ..." : ^if;pphages and secretion of active products; 2) the.biochemistry of the 

' * J ’’ ... • • 4 AAAMa4-aJ MaI .A ~ . .1 .A ~ A A .A aL.U.,aAa«.‘_ - A .A. . * • 




1 : .f-: v v/-' : 


' . secreted molecules; and 3) their biological characterization, 

Most technical details are included in the enclosed re- 
print (No. 3), which details our rationale for using the 


•"!^indifferent assay systems of antibody formation. The basic v'*.: ' 
•V.. technique is to obtain culture fluids from macrophages. These 

r"ture fluids at various dilutions are tested' for their effects: 
•‘"•'•"'•l" ,T»1) in stimulating DNA synthesis of thymocytes; 2) in increasing 

helper, activity of T. lymphocytes in a hapten-carrier ..system. ... 

Z;.'i in vitro; this is done by culturing spleen cells from selected 
n.^VUlT.i»rtce immune to a hapten protein, in our case fluorescein (F) 

- - ‘ ' conjugated to hemocyanin (KLH), with the same antigen; after 

four days, the number of antibody-forming cells made to F is 
/ • determined by a Jerne plaque assay (the spleen of the immune 

•u.^^mfce will contain antibody-forming cell precursors—B cells— 


y: "■ * 


y \’- : j : , reactive .to F and ready to respond if challenged with the . ...... . •; 

anti gen, provided that T lymphocytes with the carrier protein, ; *;;.i • 
ffr 1 :y.^?.^.*KLH> come into the system'as helper cells—this being the ' 


the presence of F in an unrelated carrier protein- (rabbit -• 
~A'•fZb’f-'C gamma globulin); and 4) chemotaxis using modified Boyden 

; .', rchambers as per conventional methods. All these studies will 
' ' ".'be done on macrophage fluids following dialysis to remove the 

../ . - ; ' 'inhibitor. I do plan to include analysis of it in undialyzed 
•.", . •' fluids. | ... 

A) The first project questions whether macrophages stimulated in 


ir 


various Ways' synthesize and secrete different amounts (or classes) of 
molecules . I believe it is important to outline the conditions, cellular 
or humoral, that may modulate the phenomenon of secretion. By doing this 


we will be in a strong position to place the phenomenon in a better 
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^^^^W^pectlye-'SIl'd perhaps obtain an-idea of-its true biological significance? 
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__ ■ * * ' - ■ # • • *•• * . •" .. /f'v'; •*'. • ’*%:& 

is to carry but the* experiments’ in the mouse (and/ ;$?v'- 
Macrophages will be Isolated and stimulated in vitro ■ 
f*,-.- i>-y>■■ —«/ —. r --..ig them to a series of materials - -most of the materials 
selected will.be those that are readily taken up by the cell; 

adjuvant type of : •’ ••• .'*•• 

are readily taken 

_ . . . ....... _antigen-antibody 

complexes made up of soluble protein, or particulate antigens 
^ A suc ^ as s ^® e P erythrocytes), and various dead bacteria. Of 
• •*'<?£&&•*J®P®rtance is to consider certain bacteria known to produce ^ 

?.&,fcarked stimulation of macrophages (and also of immune re- ' 

’k?,':'' 1 ?sponses): tubercule bacillus, Corynebacterium parvnm and ", 

monocytogenes'* and nonbacterial adjuvants, such as 
gr'‘" v: ' V? £vt:->Aheryl 11 inn salt. Depending on the results, we will try to 
V '., - 'ilobtain an idea if the reaction is modulated by the step of 
••". membrane-particle interaction prior to phagocytosis or by the 

?• ; Phagocytic process itself or by the nature of the material. 

—ran h* rfnno hu ua^nn size and nature of the phylogo- 

antigen-antibody complexes can 
; culture dish; the macro¬ 
still their surface 
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l-^ p f,?r e ^? e e ^posed to the various materials and 
— cultured for various time periods; culture fluids are then removed and 
- tested biologically. Morphological and cytochemical determinations (for 

• V' !*••»’ V 1 V Wf 1 • 1 %JU o-* i»*» iv*-!VT i j u »../ V.--4 

acid phosphatase and total cell protein) will also be determined. 


Another variant of this experiment is to administer the phlogogenic 
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materials in vivo and then to determine if the spleen or peritoneal macro- ^ 


phages secrete more of the biologically active products. 
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It is important to consider that there may be more than one stimuli O 

CO 

needed to produce an effect. Perhaps macrophages need- to be activated * • O 
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, ff-irst (as it results, for example, 'by a systemic bacterial .Infection.tin 


. Wriirh bacterial' products plus'the"immune reaction produces system" a'ctiva- 
,,tion of all. phagocytes) and then challenged by a phagocytic event. These . 
^Vicfnds of relationships are amenable to exploration using macrophages ex-' 
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\>An important point to analyze along these lines is the relationship ‘ ^ 

between secretion and biosynthesis of .the active products. .This will be • 

x'A' il-.- ■■'■ •Sc'ieC.L.ci.! Witi UO. Xiiv.-v t.'.ii. i.. :Cii: i.( tti.u.- : v uy ' v *. - CUi t . ' • ■'.'''. : v£aV:*,'.:*<£' 

< -tested in cultured macrophages in which protein synthesis is stopped . ■ y 

l ,.••••* ■•• * * ' i . ■ <t (!••' i'. .. \ 7 »* . ■ »’ J -i - - « ■. » ^ . . ■ - • . ■ . . •« ,. i ». • >-► 1^.--. .• t ' *' «** *, ')*•** . * /' 

/»Cff.— * • • Jr v V' ^1 .. . '. ■ - . ’• » # *v *••* *.-* •**. ■; .« > 1- . ’ .‘V 

;^;:^.v^f°llowing treatment with the various protein synthesis inhibitors. ’/ • 1 72 V 

■' essence , we first plan a series of experiments testing whether 

-f ■?*,*’* # x. s. %‘ *• ■ *•;* ."**>» •.* *w* ; •• i* i 1 •*>■**''•' ‘ '' fc - v ';V. • -v’ 1 

various stimuli signal the macrophage to make and/or secrete the modula- 

5*»s*»: •• - ■ • • ■:%£: yj.va'.- 

:.£tory molecules. The experiments should give us an indication whether 

^ y '/ this function is controlled by external stimuli and of some of its basic ’ 
'//mechanisms. •. . •: ' ■'• • ’ • '• ‘ ' 

? eaoru ? important goal is the chemical isolation and character- " 
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{fiSIMT® Aj?t thejenclpsed paperJlo. 3 jhows our jnitial attempt.) We have 
: "V v ^‘"sufficient experience to be able to carry out at least part of the initial 
biochemical work. Our first idea is to culture macrophages in medium de¬ 
void of fetal calf serum (see the experiment of Figure 5 for an analysis 
of this point), concentrate the fluids, and attempt separation of the 
molecules by Sephadex G200 or G100 filtration. Chemical analysis of the 
purified or enriched materials will be done using polyacrylamide gel 
^ ^ electrophoresis; the experiments also call for the sensitivity of the 

^ material to various enzymes, including proteolytic ones. Ity laboratory 
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"vV /’* cfoes'*co>l^abcyrdtive ? 'work 'withr^that of’Prof-;; Manfred Karnovsky in the 

' .DeVaVtnlent-'of Biochemistry Ti^reV - DV/ Karnovsl<y'has"'a iarge ihteres'tr’in"" 
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,,,. - ...... . . . ■■... mm 

-f , ' ■•■ . i zation of- secreted molecules -.— • .Several-:l4hes> of- investigation are contemplated. 

• •: ‘ •-* ' ' '{‘il 

The first series of experiments described in the attached manuscripts suggests 

*'* ■'.*> [\ : y . \ v -•• 

that one molecule has the capacity to increase or develop thymic function— 
thymocytes proliferate and are able to respond to phytohemagglutinin 

mi“. i ■ /i . *• * n . * .* ■ -*• V .Vv*‘*'V* .. 'Aii*t~‘ 

r'v-V.denature thymocytes respond poorly, if at all, to PHA). "This suggestion 
is strengthened by the results shown with the spleen cells of athymic mice 




; that strikingly respond iimmologically when cultured with antigen in the 
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macrophage fluids. It is possible that the undifferentiated stem cells : *$$}$£ 

> .* ' t* V",~- -v/?4‘ 

stimulated to differentiate into 


^7^ ; :X,l4ipf the nude athymic mouse are rapidly stimulated' to aiTTerenmaxe into 

*; -ii. ... ,.y. 

•v.'k'*yiT helper cells. We plan to test whether the MGF promotes differentiation , •.. 
.■»^i'M?:^'o'f thymbcytes ‘(and stem cells' formed in spleens of athymic mice). ;This 

' * - - . ..'ii l._ u..- . \ l._ ..11. *_ _ t -...j 1 .n .. 


• v.will be done by: .a) culturing the cells in MCF.and assaying cytochemically 
for content of several thymic alloantigens—the thymocyte, as it differen¬ 
tiates changes its surface macromolecules, the alloantigen 0 decreases, H-2 
antigen increases; b) assaying culture cells for these immunological 
functions of mature T cells, i.e. , graft-uersus-host type of assays and 
capacity to help B cells for antibody formation. The possibility that the 
MCF, likewise, promotes B cell differentiation to plasma cells was suggested 
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by results in which enriched B cell populations cultured in MCF differentiate 

to secreting cells. This experiment v/ill 
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•.•^^•.•« f r.: ; pqcrophages,. immunized to v .two 0 £.three..antigens,.(horse .red cells,..the hapten 

* V- -■’• * ** - ' - v> ’ - r * ' . u r v v * v; / ~ / * •••_.* • ;/• ^' 

• or t DNP) yrill be ,isolated,,£>y preparative jnethods, cultured at various ;.' 

• vfe'.'s; t ' v ■ •: •>;• ;'v .4- ' . ' >. : .: • 

,’JZ "... t ;'| 1 roes inthe^presence ofJICF.^and assayed for,, antibody-forming cellsat . ,/>. 
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helper^cells. promotes differentiation to plasma cells and the time 

.•X.-i-i-'Vfyr':’.;. i*° do j^_r, ,.y.7 n -‘r ; f : ■.; ./V r•' ' -Jj v^rc 


required 
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r V>V r ' .The studies of chemotactic material consists of tests for chemotaxis . 

^'-y. »• ' iV *,/. ^ v. uvt/iUvc. M <»»v> t*t-o v w t ta *• I l * iv» Wr l i; t k w i <.*U;,Qi v. vt>« i I & UtSU» 

w ‘ '' v using modified Boyden chambers and following conventional methods. As . , ‘ 

'N-': : !i ;v target cells, we will employ macrophages, lymphocytes (as whole populations 


9 r as semi purified B or T), and neutrophils. We, therefore, hope tc 
V tablish whether there is a single chemotactic material and its cellular,. 

■ specificity. •■. ... - ’ , :v ''t ' L '"' ' 

( All the experiments so far detailed call for analysis of these power- 

.-r... ful secreted molecules and their relationship to macrophage function. The 

crux of the matter, however, is whether these molecules are operative in . 

f;-jHn vivo or simply represent a laboratory curiosity. The point holds true 

5 actually'.for.many kinds of mediators of inflammation and of immunological 
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reactions described so far, and its solution is not an easy one to tackle. 
■.'4'y-yv.. I plan to approach this problem along two lines of investigation: 1) 
to try and develop an antibody to the molecules in question and by doing 
this use the antibody as a probe to determine whether the molecules are 

found in vivo or whether the antibodies will modify particular macrophage q 

© 

functions. Making antibodies to soluble mediators has been very difficult CO 

Cl 

in the past because most of the mediators are poor immunogens, apart from ^ 

the fact that biochemical purity has not been accomplished. One hopeful ^ 

• CO 

point in favor of success in our experiments is that the macrophage 
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■ ••■=■"stimulatory molecules are found in culture fluids basically free of- 

. ; gxtraneoQs material sssutlras* feWi'tSTf ^§rUrti:' nf 'd(ir taba'is ’to‘ obtSiri the 

i^vv T;: ; - ., "puri f i ed? • f ractl ons * from' 'the experiments detailed in Project 2 and' 

^*Vy • / / ’^ , J-, . • • -. * \ * ‘ ^ ^. . * * . . ’ ■ .y. * ;'*;•>/= fy i ;; £$7*V* < \ .../' . /* r ? ■ ; • . • ‘ . 

vv? ifi^unize'rabbits repeatedly. ^ i' pi an ’to followconventional approaches, 

• C'-'V-’- '■■■&$'■'-' •■■"■ • ...- -j ’"$*:*'?**' : • • ./•-'-'V.v 

trying "to use as pure a material-as possible and doing the series of • y4 v 5. 

immunization gimmicks familiar‘to immunologists (i.e.. incorporation of 
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-.the antigen into adjuvants like Freunds and/or attaching the antigen to 
.• a schlepper carrier). The antiserum will then be tested for its capacity 
'to'neutralize the activity in vitro "before proceeding to any in vivo 
'■ 'analysis of its effects. '. .’ ’• 

2 ) The second approach is to test the MCF for the biological activity 
directly in vivo. -That-is to say.-if these factors are also operative in 
. vivo , one would expect that simple introduction of^antigens with them 
should modify a regular immune response. Experiments testing conventional 
• immune responses to antigen given with or without the MCF are thus contem- 
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plated.' 'In particular, we are keen in testing athymic mice. We know from .•Vtftira&K 
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examining this problem. 

! In surrmary, based on our initial experiments we know that macrophages 
secrete into the extracellular milieu a number of molecules having powerful 
modulating activity on various cells including lymphocytes. Our hypothesis 
is that the initial step in immunity involves the uptake of antigen by the 
phagocytes and fromrthere the whole series of inductive events rapidly 
ensues, comprising a series of amplification' steps and control mechanisms. 

Involved among the amplification steps may be the series of molecules des¬ 
cribed herein, all having as a function to trigger best the lymphocyte '/X- v 
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j - which is the specific arm of the response,- This proposal, then, represents 
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r :: an effort to understand further macrophage function and Its role in local 

v"'" and generalized'’ resistance' a'nd w fimnunity'."'"We u should not overlook the \ V ! 
V-'-'.- potential use of these molecules’in future'clinical trials. 
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'^Tiie Council For Tobacco Research -U.S.A., Inc^i 



110 EAST 59th STREET 
NEW YORK, N. T. 10022 


421-8385 


*v ul2 ;5 5 # 


Applicotion for Research Grant 


Date: June 2 7, 19 7! 

-• '• ■ 

* • * VjS .■.} • 


v»l. Principal Investigator (give title and degrees): i \ V .' 

«g^=lCoj i Yosh inag a, Ph. D. • ’•:.,•*•• ^rU':' ; ". ' ’■ 

' Hi. .Associate Professor of Anatomy : ' 


oratory of Human Reproduction and Reproductive Biology 


VHarvard Medical School 


Shattuck Street, Boston, Massachusetts 02115 

**j3. Department(s) where research will be done or collaboration provided: * ■ -. T 

^■• Laboratory* of Human Reproduction and Reproductive Biology 

V 1 -r-•. . •• 

-^v-' • - - • pr ..... .;. - . 

; i-'vV. >'*.-•** > ' \ .• * r ..’ \ . * ’ / * 

Short title of study: 4vT ■*’*** : : : / ~ * 4 


9 " , * i*i*5* § 

. . . (.!<• \V»f: 

‘V * «-> **$5'*' 




• .•V’i*<y*** 




Effects of nicotine on pregnancy. 4^ 

•-.' •, -./ • ••• /*•.;• • v.\■ >• „>■■■ j-t w, : 


^>5.’ Proposed starting date: h January 1, 19 76 v'V ^ 

'7$16. Estimated time to complete; *.. -3 years r . r v";“; -t ./•-%'. vV--o ♦ ••••.. •. v.vr.cJ- 1 : • 

-*♦ * . : ; ' •♦•••*. M# •; * 'f -. 

Brief description of specific research aims; Nico tine has been reported to exert 

''.7:*.*- t >-‘ V *- -f ••' vv ; / /r-.;^-7‘-: .v'v.'.; s-.: ■ y vv : **) /*is*'.T 


deleterious effects on pregnancy. Ni 


- • 

■ * 

-.ir- - 

• ■•’?.■. : kK-£&s£ 
■4 

* .<,/ ^»*»‘** 1 
* v ;; , 

"* ‘ 


Nicotine acts not only on the 


genital tract to alter its movement, but also on the pituitary :4 w 

<*-.,•"* ' fc ‘ .’i* ( ‘ CO 

^ gland to inhibit the secretion of luteinizing hormone and pro- 52 

‘ V % : ;: "• • - - ' <75.. 

: >.‘rlactin. Since these two hormones play important roles in stimu- 

lating ovarian hormone secretion, the deleterious effects of 
nicotine on pregnancy may be through the hypothalamo-pituitary- 
ovarian axis. The aims of the proposed research are to determine 
if nicotine exerts direct action on the genital tract-embryo and/or 
indirect action on the endocrine system and to clarify the mode 
•, of action of nicotine on pregnancy with particular emphasis on 
... hormone imbalance in the hypotha1amo-pituitary-ovarian axis ; 

4. ;V caused by nicotine. • ■ ■ 
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I, Brief statement of working hypothesis 

• * * Inhibitory action of nicotine on the secretion of luteinizing 

• ■■ ,x ■* - 

.•; . hormone may bo mediated by inhibition of release and/or production of 

*r '’gonadotrophin releasing hormone in the hypothalamus. Suppression of the 

• ... ycrr*vj*^ *V’'• 

secretion of luteinizing hormone and prolactin by nicotine will result 

: r ‘ 1 - :v v -. : * 

■ V v^in subnormal secretion of progesterone and estrogen by the ovary and 

\ \V* : V-*• *V *<r ^Vs * \ A • /:*' ■ r 

\''’ ^«'r.^norBal progress of pregnancy will be interfered. If nicotine acts 

. .. 

*»inly on the endocrine system, supplement of nicotine treated-an 

■■ '• • • . 

• * -A' ' i l _— ..j __—. _ 4-u«. /...«• a c c m. «*. a-f 


imals 

deleterious effects of nicotine 
direct effects of nicotine on 


‘ .* •. • ... 

genital tract and/or embryo will become obvious. *' * .'•* 

:'-^ys^-^k*r■ • * •• *•* • .* 

Details of experimental design and procedures (append extra pages as necessary) , . ' . . / ' ■ * 

■■ ■’'Zi&frk £1 In trodue t ion *V- ■' *f»> - .. , ► 

*« ■' ■’ ' - • * - • ■ 

Although cigarette smoking has been reported to exert 


delete rious 


r% '^^^5^* ■*** * vjr ’**•? ♦ . ^ 

effects on pregnancy (1,2), few analytical studies have been done on the 


^^'AC»ode of action of inhaled substances. It has not been determined whether 

_.. 



tes 


■ * ^ *** ’>*? ~ :. w :r * *• • 

; early pregnancy movement of cilia and muscle of the ge 


genital tract 


„ ^ facilitates transport of fertilized ova through the Fallopian tube and 

^.^^r^^location V of ova in implantation sites of the uterus. It has been shown 

■ >V*V'- ' • .V • • ■ w:;;.* V * s ’ 

that the cilial movement of the Fallopian tube and muscle contraction of 

• . - '5. ''J*® jj'.’.V'(IJi ^ jj*. .. . ». - g 

' i-the lallopian tube and the uterus are influenced by ovarian hormones, 

^ i-*T . .*.*.« . .-*• 

‘V estrogen and progesterone (4,5). Although nicotine alters the contractile 
p;;;; activity of the genital tract, the effect of nicotine is still influenced 

'’ii** * 1 ^ n * v *• • ■ * > ” * . 

’ijj.-by estrogen and progesterone (6). If a small amount of estrogen is admini 

. 4< h 

/■.$tered to pregnant mice while fertilized ova are in the Fallopian tube, 
transport of the ova is blocked and the ova are retained in the Fallopian 
tube for a prolonged period of time (7). Since nicotine affects contract! 
activity of the Fallopian tube (6), nicotine may alter the speed of ovum 


' - >*.*/•&• 
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'\^.C v trarisport resulting in its untimely arrival into the uterus. We have 

much evidence that asynchrony"of the ovum arrival and preparation of 'Sfrpk 

•*>»*. • • .. . . • ' • •• •" 

; : A>^i v "the uterus to receive the ovum often result in unsuccessful implanta- 

■“ ■ v-..,- Mm- 

tion of the ovum (8,9,10). Prolonged gestation period in nicotine treated 

:--Iv«--•v-i 1 ; .-r,,;--—w • -> • •T,:-r 

rats observed by Be^ 1 "— ~+ " n r7 ' u ~ J ** ~ *~ ~ Ja1 4 ~ 

• v* 1 *V4f } V' S'.*?£*./ • >}• V- ’ - • • *■>■" ' ■ 1 - * *- 
***•'■*'-* # :* J **- *'V' • <• • .• 

’ station: this phenom 


: V v>\ i 


v**r ' ';"**•***’ 


Becker et^ a^. (3) may be due to a delay in ovum implan- 

phenomenon is frequently seen in the rat whose estrogen 

(11) or reserpine o 


; 7^. secretion is hindered by agents such as tranquilizers 

•' • • • •••*••* ' • 

vvi^' :r :- (12) and under the condition of concurrent lactation(8) and stress (13) . 

*;..V “ *.•••••’• *■* ' .* -- - 

t has been shown that nicotine delays and suppresses the secretion 

; V’K ■ I 1 * * •' * * * '•■■■• * • CT - • ■ . • • * - * - r -V* 


-7 V 


V, 


of luteinizing hormone (14) and prolactin (15). Since these two hormones 
stimulate, with various combinations, progesterone secretion (18,19,20), 
suppression of luteinizing hormone and prolactin will reduce progesterone 
’secretion (19, 21). Luteinizing hormone has also been shown to stimulate 
) .estrogen secretion (22). When luteinizing hormone level is lowered by 
... neutral i zing with its antibody, estrogen secretion is supppressed (23). ; 

. ■: . . K - A -> . •’ . . • *« * *v» . 


^ study on placental transfer and 

;;///,;■ . fetus shows that nicotine concent ration in fetal circulation is higher /f : 

r -**V. A *.’V« - * u v • .. ..... ... - ...... - ... - v - ■■zbZ&tt-- 

***:•?? $* - : . .**• . . - .* ‘ ■ .- • **'• ***• - J * - 

and its clearance rate slower than those in the mother (24) . Thus direct .; 

effect of nicotine on the embryo cannot be eliminated. - # v ; 

7't. 1003546106 ; VS: 

In this proposed research we aim to analyze the effects of nicotine 
on pregnancy by determining which hormones in the hypothalamo-pituitary- 
ovarian axis are suppressed by nicotine. The obtained results will be 
correlated with deleterious effects of nicotine on other biological 
• parameters. During the first year we will concentrate our effort on • 

the period between ovulation and ovum implantation. Studies on later 

-■. ' '• ‘ ' • • ' • 


distribution of nicotine in the 

•- •• -. .' :r 
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J' ^' Experimental design 

? *... *rl__ 


k * | V! *** ^ ^ * . *' p '^4 V C 

f e rat will be used in this study as an experimental animal. 

>i*^ ^*>' “ ' ‘ : .;• - - v r ;V Vy ■ -v v' • >, *.••■*-,;v; * \ ‘ 

Pregnant rats treated with'various doses of nicotine will be sacrificed 

*••** •>• '••••-■ • • ■•••"• -' r; ; *:3§)8J$ 

6 rats in a group) at 3 hour intervals from day 0 to day 6 of pregn-®* 

_ • Vr ,,:: i.- v : _ ' 




c / to collect samples for measurement of hormones and other biological 
Viv^h^v'.parameters * The hormones to be measured are: gonadotrophin releasing ’V 
* %y’-V hormone (also called as luteinizing hormone releasing hormone)in the 
•.*-* ? *.*at hypothalamus; luteinizing hormone, follicle stimulating hormone and 
prolactin iiythe pituitary gland and serum; 


and ovarian steroid hormones 

■ - ■. 

'*■ \ ,in the serum (progesterone ,:ir20a-hydroxypregn-4-en-3-one,estradiol and 


ft - 

* , <» . \VT ’ 


vY 1 *'*: 


estrone) . * \ t v : ; ‘ 

• Other biological parameters are: location, appearance and viabi- 
. - ; ff - lity of ova; number of implantation sites in the* uterus; number and' 

: - weight of corpora lutea; and time of ovum implantation, By locating the* 

^ <*^;V 'ova in the genital tract at various stages of pregnancy, we can estimate 
the speed of ovum transport* Appearance of ova Cthe size and number'of 

vw /v blastomeres) will reveal their developmental stages or degree of degene* 

••vi . .. >'• - * j.-*■: i. V, •.-* •:* . -n--- *: •.. 

ration. The number of corpora lutea will be considered as the number iof 

'■> 'v ; - r • <■ •, AX -T\ .p: ■ ■•>■■>*•■*•- 

> ./* ova ovulated. This number will be used for calculation of the percentage 

•• ,■ * ' ' * - "• • .■ - ’ ‘ 

* <.; ; y of ova developed to various stages of embryonic development, liability 

of ova will be examined by determining their ability to develop after 
* /, transfer into the uterus of recipients (pseudopregnant rats). 

The mode of action of nicotine will be deduced from comparison 
of the secretory pattern of hormones with other biological parameters. 
The obtained conclusions will be tested by determining if compensation * 
of the reduced hormone will overcome the nicotine effect. If the hormone 


• .s : X> 

‘ * * rj> 

. * » V ‘ 4 

. J\} 
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Procedure 


.. :vv;c 1 •*r - .. 7 • ; v. '■ 1 . 






■ r^A.WvA-l ♦" Animals • • '••• 

Young adult female rats (60 days old) will be purchased from 

J 'V .7 . • . • • • • ■■-. ■•' ,* >. *■■ ■■ 7 •• ■■,■ *’■ 

^^^Charles River Breeding LaboratoriesWilmington, Mass.. The estrous 

• 7 * ’* 7* 7 * 7 ■*"' /-£;■;■ .7 ■ . -. ”. ,*v.* ‘ <K , v * •: *; 

cycles will be traced by vaginal smear method and the rats at pror 

. 4*s ■ • . - ‘. J - 5 *S7*I; .*• 

f ( * *' . .. 2- N *. * . * 4 -;, ■-'*■. ... • ■ . •'.*»' 

■ .:’ v v!^Vv’.estrous : stage will be placed with fertile males overnight. The vaginal 

• •VvV ; vi,V;smear will be examined in the following morning; those rats with sperma- 

• - 1 ';■■■ , ■■ •• • ; • . .* * ■ - - . -* -* .. 

. *^f^^;-,- : to zoa "are considered pregnant and this day will be designated as day 1 

.SS^°i,?^ egnancy '. •' ;••■ 7 ; ••• '.uijfc* 

, v 2♦ Treatment of rats with nicotine , • . •• . ' .7; ■.' r :-:frL; 

.,* |‘***V, \i'* /’ 7 . j‘‘~ *y‘ *- ,!.**/•, * » T 

' ' ;;•/ v ' From day 0 (the day of proestrus) the rats will be injected .77 

^ t 7 "subcutaneously twice daily (at 900 hr and 1800 hr) with high, inter- 7 
v V'mediate or low dose of nicotine (S, 1 or 0.2 mg/ day; namely 15, 3 or 
^ 0.6 mg nicotine tartrate) disolved in saline. Control rats will receive 


.. f ;v, the vehicle only ( 0.9% NaCl). 

' V^ !•. *:>*’ .*■ 

i *i ‘ '/.v • 

•v»v. 3. Collection of samples 


' ■ -'-s'' V* yv. -' 


V'.v j i v The rats will be sacrificed by decapitation at 3 hour intervals L 

, r ; i ** ** ^ .. ; . ‘ . , -v>". ' Vk..‘•. 1 i'.'-. '•*/•••-; ^ ;•. 

.. • ■: *• ■ ■ : : * 

7 r;^f r °ra 900 hr on day 0 till 900 hr on day 6 of pregnancy. Implantation 

'• of the ovum normally takes place in the afternoon of day 5* 

y- *'"% £v\ * * • '* 

. - *7 Immediately after decapitation blood will be collected from neck 

blood vessels. Serum will be separated by centrifugation after clot 

formation. The hypothalamus and pituitary gland will bjs collected 

from the head and will be frozen on dry ice as soon as possible. 

The ovaries. Fallopian tubes and uterus will be dissected out. The 

Fallopian tubes and the uterus will be flushed with saline for collect- 

i tion of ova according to the method previously reported (25) and to 

that of Dickmann (26). The number of ova and their size and appearance 

1003546108 . 
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» ^ ; v v (developmental stage or degree of degeneration) will be recorded. ' 

;s V• 4.‘ .. *w- • ... ..■■■>■■* • 

;^V; V vV^he numbers of corpora. lutea : .and implantation sites are also recorded. ^ 

-l r ./• “ v. * - v . •• * l, ‘* •* V-.- 


The sites of ovum implantation at very early stages (afternoon of day 

will be visualized hv a bine dve nn (7 7 } . * * 



1 ,vv* v;rH'v“~“—" 

* ■ $>,.v* ■*'* * * ~ * *’• * ■. * ....... . 

Gonadotrophin releasing hormone (GnRH) . 

* A radioimmunoassay method for GnRH reported in our earlier 

;•■> ifVv^V’V. m pub lications (28,29) will be used. The hypothalamic area which was 


ytm 

■ ■}:$*$%£ 


.*•„* U ; 


, ><'.* ■ 
♦ « . ♦* • 


♦V „ ur t \\Oi * 




out immediately after decapitation and kept frozen will be 
.V, : vhomogenized in 1 ml 0.2 M ice chilled acetic acid. The homogenate 

■ ..•*.'/■■ ./■“‘wi 11 be stored for 24 hr at 4 C and cenrifuged at 20,000 Xg for 1 hr. 

• ' ' • . ~V ! . 

. V. V a 7, Duplicate aliquots of 200 yl supernatant will be neutralized with ..,i.. 

V \'U'\ * **' " r • * ‘ ‘. *:*f% 

' . 200 yl 0.2M NH.OH. After addition of 400 yl 0.2M tris-acetate buffer 

k .. -A - 4 

125. 


.*!*. ,v ‘ 

’ ' i. 


CpH 7.3), 100 yl antiserum to GnRH (1:300-1:1,000), and 100 pi LjLO i- 


• GnRH, the mixture will be incubated for 4 hr at room temperature 

■ -• • ••• • ’ • '• •. /•'' •• •'•5-^4 

V.Z.;*\ and subsequently 44 hr at 4C. After incubation antigen-antibody . 

' complex will be separated by precipitation of unreacted labeled 

. 1 -** •:■?.i ?. •• " ‘.I ..-'??'’ .. "• 

with dextran T70-coated charcoal. The supernatant will be 

subjected for counting. .v v v ... • 

B.Pituitary hormones: luteinizing hormone(LH), follicle stimulating 
'hormone (FSH) and prolactin. 10035461 

LH, FSH and prolactin will be measured by radioimmunoassay 

M t h*>*(u* iV<l 

using NIA/MDD (National Institute of Arthritis ana^Digestive Diseases) 
kits. The pituitary will be homogenated in phosphate buffeXred 
saline. The tissue concentration in the homogenate will be 10 mg 
W wet weight/ml. The extract will be assayed for LH, FSH and prolactin. 

These hormones in the serum will be likewise assayed. ' 


’.tct 1 ■ 
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-* A W~ n J *V ■ ?,* O'* • 


V* **••> * * 




>.•:■ :M.'nA k ; v...V'«.,' *■ *.* •■-*.. '-r, ■ W‘.-r VTM: - »,-i .* *" '* * ' v v*. ; >, • ^ 

» yv^\r;V *t?v*-A t* Vi ; V:A.;> > i v v>y-■:; *vYo £AV2-6 ' ‘ ^ A*;.*;* j *. '*.«.* • - •:‘ ; 

;::$k^ a-a/' ■.•#;«***•>■ v -oo'-.V- .' ; 


r/' ; *-*-' -t-iw ■ r>: S4v®5 

v. :*: *: VV. v >v;;'* 


,- o. •. . • .*; 

.• • * .' •"■ •* V, *^£,V ’ 

•* ■ «► ’ *.it; 

* . . . '.*•■ 

_ _ * I M-*4 


.C. Ovarian steroid hormones; 


Steroids in serum will be extracted with ether and progesterone/q? 

*h**V\ T ? }$i -'.-‘‘AV, K -. A :V • '*■ A I *.»‘i rr^v " v; ‘ '/ {i ; *. v. >, * ? . ■ .-. * ‘ _ • . * .. 

'5*^5^:;.':; 20a-hydroxypregn-4-en-3-one (20a-OH-P) , estradiol and estrone will be 

, i ;,> * * ‘ ■ ■ '* <■! ^' ; V*:*; * ’ ^- v . 10 ;* ^'' AAv- r - % A ■ *•■• . ' •’ :. '* * ' .* • • '•■ *■ ■*:. 

^-cV/V separ ated by Sephadex LH-20 column chromatography. 20a-OH-P will be 

^• v, **v-‘ :*»«•.••* .*♦*."■«■. hs *...*»*«» i'.i* # *<*v > • - O .>v - - - j, - “ .....v . ..-*-• 

^ **:\ .:■ ..■ ♦ . *■• •. . - • ■ .. .. 

converted to progesterone by chromic acid oxidation. In our study '•^‘A 


.‘‘.converted. to progesterone by chromic acid oxidation. In our study jvw-*. 

f Av’r^i'- 4 */ . ./ * . * i ' t '• -*•. . •!* .. • -* , t " r * ,./ t . .* - . •*_ ’ ' ‘ 

-^V'^/the values obtained for. 20a-OH-P by radioimmunoassay were within ’/vT 

l*sv^ ‘ ; * V ^ ,-*l ‘*'* ,, * t-A* 1 .- v* , •* .' V t ^ 

‘ the comparable range of those measured by gas liquid chromatography (19) . 

'.: 'S*>v., ; V* '/ " ^ v** '* }" i .% * v * * ^ ' • .■ * * ■■ . ’’X***?: 

: 5. Viability test * of ova \ ' ** 


>T'fe A,-7 • ? 


IT *• 

• i A/ 4 - - 

: A-. % 


;V Y* .In order to examine if_nicotine acts directly on the ovum and / v ' 

affects its later development, ova will be collected from the Fallopian 

* * , ’ 1 i ' ” • •' • ’ ’- * * ■ ■" ‘ • ' *' ’ ' * '* * ' ■.* * •>:' “ 

tube or the uterus of nicotine treated rats and transferred to un- y\. 

treated recepients according to the method described in an earlier 
publication (25). Pseudopregnant rats will be used as the recipients 
of the ova. Pseudopregnancy will be induced by mechanical stimulation 
of the uterine cervix on the day of estrus( the last day of vaginal r 

cornification is designated as day 1 of pseudopregnancy).' The day of 
.pseudopregnancy and the age of the ova will be synchronous.After -/v- 

;:->-• *. w*.--*vf.i ; 

transfer of thebva the recipients will be laparotomized on days 9, ' v 

14 and 19 of (pseudo-)pregnancy and number of implantation sites,and 


developing fetuses will be recorded. 

6. Hormone therapy of the nicotine treated rats 


1003546110 


From the data obtained from hormone measurement and other bio¬ 
logical parameters we will know which hormone is suppressed by nicotine 
at what stage of pregnancy. Since suppression of hormones at higher 
levels (hypothalamus and pituitary) will be reflected by suppression 
of ovarian steroids, nicotine treatment is expected to result in \/\/N 
a reduction of estrogen or progesterone. In order to find out if 
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supplement of reduced hormone (s) will overcome the nicotine effect ,""^pK 

- V* •>• ■••■• ’-v-’v . $\. --'f-'. ;VA - -r > ; .' -' ->■ i$j®P 


• ,A --^VvFi es trogen and/or progesterone 'will be administered to nicotine treated 

r^>... • '• ■■ -•*• • 

/ ^ _ x. 1 m . j 1 i * _ >| 4 j *44 4 i. 1 « t rnl | ’ | 


■ :^ 4 »\vj'.V.xats and subsequent embryonic development will be studied. The dose 'A&i# 

-*•••-'* a-*-•• '••** '• : ' ■ '■' ' '•• • ■■- 

?fi : r% o£ hormones and period of treatment will be decided after obtaining 'Wkl' 

Wig ■ > ■■■ : — • -•.-'■• m 

v^A-.^'the data on hormone levels. , ' ' ' ••: ‘ ' ' • ! i'\ 

K.\ , , - *.* . s w . ... , ' • • .-P ' • v'\ . ; ‘ 

-■■• ; ^ . ' • • ."• • _,.r.WAX' 

' **V .'*» '.'**• I *' • .• * 1 1 .*■ * * * K ■* * ,■ * ■ *. * * . . . * • ,*-*V 
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'-10. Space and facilities available (when elsewhere than item 2 indicates, state location): ... * .v/t.'.'lvV'/• ;-X* 

!-**• h;#. "'" ' ■ ...: \,T 

'V^ This research will be conducted at the. Laboratory of Human Reproduction 

‘* ‘ : ^.V- « \ V ". * ‘ . .• . * r * 

... and Reproductive Biology, Harvard Medical School, 45 Shattuck Street, ,v 

laboratory space (1 x 460 sq. ft; 



r ’ .. . -t ^ 

Mi these'spaces we share one instrument room where 3 refrigerated cen- 
/ trifuges, 1 ultracentrifuge, 1 scintillation counter, 1 gamma counter, 


'' T ' V' ’;V: \; • y • * V-. \ ’. 

V’;, ’ 1 lyophi li zer, 1 gas liquid chromatograph and 1 spectrophotometer are 

\ i-/. a avai 1 ab le for us to use. We also have sufficient space and cages to 

; * * * * * * " 4 ■ ■ • *.'*/*' ■ 

‘X;';' 1 *'X h°use U P to 360 rats at one time, which is more than adequate for v 

”v‘’7 r ‘the proposed research. Othier items of major equipment are fraction 

collectors, pH meters, balances, microscopes, electrophoretic ap- ^ 

. paratus, ovens, freezers and refrigerators. - ^ .V/ -. ; y 


11. Additional facilities required: 


. v . None f 

;; **:■' v* 

%»••** !-*•'*i ,r *• ’, ■ *** : 

T-* > * r . Xli ;■ ' - 








- * 


..... . . • X, .. ■ : . *$*££?:*?U 

■ v : : -XX-/ v.; : - r\. v ‘f 

.. - V ■ . 1 ■ . . ^ 
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Biographical sketches * ; •• 

..£* *7 , , v , vr-'^ v . r . , ' .v^ / ,7-lv‘V. 

'v'v Yoshinaga, Ko ji , *; J V*- ; ’ v .V' "V - v> ' ; 

Title :• Ph . DAssociate Profes'sor of Anatomy 

REDACTED 

redacted .A 


Born : 


Sex: Male 


■“ill 


‘T3* 


w y : ,' 

: .2 t Nationality : 
-:—:—:- 


Education : 


..v- B • S . 
M.D. 

REDACTEDPh-D- 


Univ. of Tokyo, Japan 

H If If ft 


;*; Scientific Field 
Animal Physiology 

?i it 


Worcester Fdn. Exp. Biol, Reprod. Physiol 
Shrewsbury, Mass. 

Postdoctoral Training * v 


r *.v t" 
/ 


Honors; Awardee, Population Council Fellowship 1962-63, 1964-65. 

. . . ,S ’ . • • *’ j* 

* . Awardee, Lalor Found. Fellowship 1965-1966 for study 1 

///', ' . { at Cambridge University, Cambridge, England. . 

'* Major Research Interest : Endocrinology of female reproduction 

/. Role in Proposed Project : Principal Investigator . * 

Research and/or Professional Experience : 

Associate Professor of Anatomy (full-time) Harvard Medical School, 
^Boston, Mass. 7/1/72 - present, * 

/ * Research, supervision of post-doctoral fellows and teaching 
histology laboratory to medical and dental students at 
Harvard Medical School. Research projects; Ovo-implantation 
*’‘i \ ' and ovarian function. * ,, »\; * ' : ./.V 

?• * - * ‘ - ’ / * ■’ 

^''Assistant Professor of Anatomy (full-time) Harvard Medical School,‘i 

:*2:i Boston, Mass. 7/1/69 - 6/30/72 . : • \ - <. \' : v : 

Research and teaching activities, same as above. * ■’ V 


1 


Research Associate in Anatomy Cfull~time) Harvard Medical School, : ;' r 
Boston, Mass, 2/1/69 - 6/30/69 . -? ■ • : v 

Research on the same projects, 1003546114 

Staff Scientist (full-time), The Worcester Foundation for Ex-* , m 

perimental Biology, Shrewsbury, Mass. 12/1/66 ~ 1/31/69, ' > 

Research on female reproduction. Projects: estrogen secretion 
by the rat ovary, uterine sensitivity and ovo-imp 1 antation. 

Teaching staff of the Training Program in the Physiology of 
Reproduction for postdoctoral fellows. K 

" •'/ 

Visiting Scientist (full-time), Agricultural Research Council, 

Unit of Reproductive Physiology § Bi o ch enfis t ry , University of *. 
Cambridge, Cambridge, England. 11/1/64 - 11/30/66 . j , ‘ l-,r 

y ' '/'• 

Research Projects: Hormonal requirement for ovo-iraplantation, 'T 
steroid hormone determination in the ovarian veno/is blood in , L> 

. .. ■ the rat. •'•v 
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Staff Scientist (full-time). The Worcester Foundation for 
Experimental Biology, Shrewsbury, Mass. 1/15/63 - 10/31/64. 

... Research Project: Stimulatory effect of 3’5’-cyclic AMP and 
^%-U. analogues on the synthesis of protein and phospholipids in 

K^ e rat uterus * ... . ?//>. 

.Trainee in the Training Program in the Physiology of Reproduction 
(full-time). The Worcester Foundation for Experimental Biology, 
.Shrewsbury, Mass. 1/15/61 - 1/14/63, 

Training in the physiology of reproduction in general, 

■■’. local action of estrogen on the uterus. 

Research Fellow (full-time), University of Tokyo, Tokyo, Japan. 
4/1/60 - 12/31/60. 

-Research Project: Delayed implantation in lactating rats, 
v .• Parturition of superfetation rats. . „ 
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13. Five publications pertinent to the proposed work; 


Yoshinaga, K. and C.E. Adams (1966) Endocrine aspects of 
egg implantation in the rat. J.'Reprod. Fert. 12, 583.' 

..,( relevant to egg transfer technique). . 

Yoshinaga, K. and R.O. Greep (1971) Local inhibition of ovo- 
implantation in the rat. Endocrinology 88, 627. 

( describes ovarian hormone regulation of uterine receptivity 
for ovum implantation) /• 

Yoshinaga, K. and J.J. Ford- (1974) Luteotrophic complex in 
, lactating rats. In. "Gonadotropins and gonadal function" 
EditorrN'.R. Moudgal, Acad. Press, New York, p.260. 

( gonadotrophin control of ovarian steroid secretion) 
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4) J.J. Ford and K. Yoshinaga (1975) The role of prolactin in the 

luteotrophic process of lactating rats. Endocrinology 96, 335. 

( drug effects on LH and prolactin and ovarian progestin secretion) 

5) M. Tak ah as hi , J.J. Ford, K. Yoshinaga and R.O. Greep (1975) 

Effects of cervical stimulation and anti-LH releasing hormone 
serum on LH releasing hormone content in the hypotha1amus . 
Endocrinology 96, 453. 

( method for GnRH measurement in the hypothalamus; also describes 
measurement of LH and ovarian steroids) *. t i 
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* Filley, M.D. ' '- v v: 7 y*: A : -^:'vyyj\v ; - 

Professor of Medicine ' ' •• , 

•••*/ • ; ;-y. •• >* ■; - y\ y:\y- ..•> y:-; •’ ■: ■.*. -.* L * -. -- 

‘" f t/ 2. Institution & address: ' • * ' 1 • ; V ; . *■ 

^\-lr ^.Webb-Waring Lung Institute ’■>••• V ;A * V 

University of Colorado Medical Center • * 

?; 4200 East 9th Avenue A , 

^ / Denver, Colorado 80220 . *: .• A . *' ’ 

3. Departments) where research will be done or collaboration provided: 

y.y.N Department of Medicine . ‘ \ ; • ' 

’ •. and V 1 ‘ ; ; v *;/ * ’ 

Webb-Waring Lung Institute * ‘ . *** A y 

A ,4. Short title of study: . .. \ . . 

A Human Pulmonary Surfactant Function In Situ 


‘Sh* *;■ • 


- v ’*’ 

• * *» • 


"n?: * j 




Proposed starting date: 7/1/75 A x /A ; 

■ A 6 .'Estimated time to complete: 3 years 1 • t 

, ‘ 1 ^7. Brief description of specific research aims: 

These will be achieved by applying three disciplines (pathology, physiology 
^v^^and physical chemistry) to surfactant in situ * ’ 

■: • • 1) To determine the post-mortem distribution of the alveolar lining layer - -..v.AV: 
in healthy and diseased lungs of cigarette smokers using special fixation methods. . 

2) To determine the functions of surfactant in these lungs by postmortem 
physiological studies of airway closure, acinar clearance and alveolar collapse. 


3) To determine the physical properties (especially wettability and 
adhesiveness) of pulmonary surfactant on dissected lung tissues in comparison 
to the properties on synthetic substrates. 1003546121 

7a. Background information relevant to the objectives and working hypothesis: 

The fact that surface phenomena contribute to lung retractive force, though 
reported by von Neergaard in 1929, was not generally appreciated till the direct 
•demonstration of Pattle (1955) that the material lining alveoli had special 
properties. By squeezing bubbles from slices of lung at postmortem he obtained , 

enough material to deduce one of its important physical properties—that its 
surface tension Is "nearly zero" in vitro , that Is to 
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-■..bubble outside the lung. His method of sampling the alveolar lining layer ‘ 

’•VV.cCas he called it) has been subsequently replaced in most laboratories by :r T^^\- 

■ y y . lung mincing or lung lavage methods, and the material so obtained has been ;y 

*•*'subjected to extensive chemical analyses and surface balance studies. : ~ 

Valuable as these in vitro studies are, their indirect nature must be *> 

yh* recognized and they must be correlated with the behavior of the lining layer 


turn 




in. situ. 


’ ‘ r f.?. 




Because of the delicacy and inaccessibility of alveoli In the living -'&*»*{? 
^V; : lung very few direct physiological measurements have been made of alveolar /V^V 
yyyvall deformation. In vivo observation of the lung surface (Wagner 1970) has ^ 
:/*/-not yielded quantitative information as to how this surface changes 
ygeometrically and our knowledge is largely limited to the results of measurements 
• v ' on quick frozen lung (Klingele and Staub 1970, Glazier 1967, Hughes et al 1970) 
v-O.’J.or specially fixed tissue (Weibel and co-workers 1968, 1972, 1973). The 
v‘)> latter have shown that alveoli are more polyhedral in shape than spherical, 
and that, at least in rat lungs fixed at three levels of inflation, the 
yy.. alveoli, rather than stretching with inflation, expand in a more complex 
v manner perhaps best described as an "unpleating." The surface lining layer 
y./-/.furthermore, rather than being a monolayer on a smooth surface, is distributed 
, as sheets of variable thickness smoothing out tissue Irregularities and as 
y.y’y "pools of lining layer in crevasses." These authors have confirmed the 
..y finding of Klingele and Staub (1970) that below the physiologic range the alveoli 
/"fold up from side to side as an accordion or concertina folds rather than by 
.uniform decrease in all directions until they disappear as implicit in lung 
‘ models based on the soap bubble analogy." Finally they have shown again in rat 
■ : lungs, that the mean radius of curvature of expanded alveoli is about twice as 
* t / large as in contracted alveoli and that the surface area-to-volume ratio was 
; - nearly constant Instead of being inversely proportional to the radius of 
yry'-/curvature as required by a spherical alveolar model. • • ,yy~-.-y. 

*-• * ••• .< • ■ . ■ '■ ^ >>*•* V* 

’How small airways 0.3 to 2.0 mm In diameter (alveolar ducts to 9th order 
: y bronchi) become narrowed and "close" is of vital importance to pulmonary 
vViphysiology and chest medicine. Because of their location most investigations ( ;,y ; 
■yyyof small airway function have been indirect and their behavior has only . .. \ 

^recently begun to be understood (Macklem 1972). Direct intraluminal pressure * y^ 
measurements via tiny catheters have, thru the work of Macklem and his group 
(1965, 1967), revolutionized modern ideas of the mechanisms of airway 
obstruction and radically changed the meaning of standard ventilatory function 
tests (Mead 1970). 

■ . . •_ - % .... _ y • 

, , — Excised lung tissue from experimental animals, meticulously dissected 

and studied by physiologic methods (Murtagh et al 1971, Menkes et al 1971, 

Hughes et al 1972), are being used to determine the relative contributions \v: 

of intrinsic forces in airway walls, the luminal surface tension and the tissue 
forces of surrounding lung parenchyma. The recent review of Mead (1973) ‘ , 

Indicates the importance of these direct approaches to small airway function. 

A recent direct attack on the problem of airway closure has been interpreted 
by the traditional concepts of how pulmonary surface forces operate, which we 
have examined above. Thus Macklem, Proctor and Hogg (1970) after recording 
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'i.$*W'ki'\: ><*:'’'$ F-V curves of air-filled dissected cat bronchioles before and after flushing 
*ji. ‘.V; with 2% Tween or dog lung extracts concluded "that surfactant lines and 

too KrnnrK-npc nrnfpcM na flaflinRf pyrpsR’Ivp TarHuc rViAficrpc; wf th Itinff 



Ingram et al 1974) and must be resolved. * - ;. v. : - /*. 

r‘^*i;■> ; * - •" * ' * * , ' *' ' T-.V/fv 

Small airways, however, have many potential functions other than . . 

^"^/‘'’‘^^'■^l^^fitayitig open.' 1 A small airway’s ability to convey liquid material originating ~ . 

. >, ^;v; . from alveoli and, in particular to act as a conduit for the removal of toxic :;*’// - 

'*• material from alveolar walls may be equally important. Unfortunately, although jV 

we kfccw a fair amount about how ciliated airways are kept clear of unwanted : ' 

material (Litt 1974), it is much less certain how alveolar tissue and small %! * f : 

. ^ * airway clearance mechanisms operate (Gross 1964, Staub 1966, Mendenhall 1972, 

. ?V* r - v ■})'*: Tucker et al 1973). New concepts are being developed to understand how cilia- 

. / t free alveolar ducts and respiratory bronchiles clear themselves of noxious * , . V* 

«aterial. The importance of knowing whether or not surface active material • • , 

: j,; V *; * . is normally present and how it functions in the small airway lies in the 
•/; ■ possibility that changes in such material could well be produced by the 

. inhalation of toxic substances. Thus DuBois and Rogers (1968) have concluded 
’ that the smaller bronchi are the most vulnerable sites for damage from inhaled 
particles. If surfactant Is present in small bronchi. It can be shown (Sec. 9F) 

• that toxic materials would be propelled toward the mouth by surface tension _ _ \ 

forces (i.e., without cough or ciliary action). If surfactant is absent or 
"defective In the small airways of patients with emphysema, an obvious patho- 
: ;.- .genetic argument for the development of alveolar lesions early in this disease 

■ ;»v..could be developed. Kilburn (1974) has presented evidence that certain small 
airways (those just at the junction of true alveolar tissue and the conduit 
bronchioles cleared by ciliary mechanisms), are a "no-man r s land** as regards 
clearance, i.e. that they are in a region "cleared either way.".^.It is clearly 
*r;c • • •* Important to determine whether or not surface active material is present In 

such small airways and if it is capable of providing a clearance mechanism. o 


Finally, R.V. Ebert and M.J. Terracio have very recently (1975) shown 
that fresh surgical lung specimens from smokers show a loss of clara cells 
which may secrete a special sol (a strongly surface active colloid) in which 
cilia beat to move the overlying mucous gel . As Ebert says: "Unfortunately 
there is little direct evidence as to the nature of the surface coating of 
the bronchioles." Furthermore he emphasizes that when fixation via bronchi 
is used "the surface material is readily removed"—a point we consider in 
detail below (9.D.) The next page shows the delicacy of the surface we are 
considering as reproduced from page 9 of Ebert’s paper. 
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'k B, Brief »otemen) of working hypofbesiJi v '.' 

,V, > I ' ' . Although pulmonary surfactant is important in expanding the lungs of the 
:1 V newborn, its role ^in adult lungs, where it is continually produced is not under- 
r\ stood* Despite the widespread belief that surfactant, by varying the air-alveolar '±zX'<K 

I surface tension, prevents alveoli from collapsing on expiration and from over- 

v stretching on inspiration, atelectatic or emphysematous adult human lungs have . 

>tiv* not been shown to yield abnormal surfactant on pulmonary lavage or by analysis 
r v of lung extracts. Our hypothesis is that surfactant provides an important 
>&'/ protective function and that maldistribution of surfactant allows cigarette 
smoke to narrow airways, promote alveolar pleating and damage Type 1 alveolar 
tfH’. cells. V.. : V.." 1 '--. : \;f :.. w,-% ■ *?.»>!:- v.’ v *-s &Qt&hA 

-y ; 

;■ c :j.;0 V* V'- Failure of surfactant to form a ubiquitous layer and convey deposited -«vaa fv- * 

& . material from the acinus would expose Type I cell walls to direct and prolonged ' *‘A 

effects of inhaled substances. The remarkable fact that the vast majority of 7 , 

r .. cigarette smokers do not acquire emphysema suggests that most human lungs are as vA 

efficient in protecting their alveoli as tears are in protecting the eyes. To * ; ’TV. 

: study the chemistry of tears in vitro would reveal very little of their protective . 1 

: * function. Thus our insistence that bronchial and alveolar surfaces be studied . A> ; ‘, 

in situ . . ‘ ‘ ... ... . .A,!'/ 

"•V 9 . Details of experimental design and procedures (append extra pages as necessary) v ox. .* • ' • •* •, 




Tv** 

■ ; 

: •v-r-.-b-.v 


. A. Sources of human lungs, temporal effects and pathology . A-.A ^ • 

. >i.‘ Human lungs will be obtained from the autopsy service of the Department of 
Pathology of the University of Colorado Medical Center. A special source will be 
cadaver transplant donors (kidney and liver) whose usually normal lungs will be 
made available by the Department of Medicine (Dr* T.L. Petty) and the Division of 
Biochemistry of the Webb-Waring Lung Institute (Dr. O.K. Reiss). 


There are two potential sources of error which must be considered in regard 
to studies of pulmonary surfactant when the source of the lungs is human beings ... lf 

at autopsy, namely, the time postmortem and the method of sampling surface-active .IV 

lung fluids. Avery and Mead (1959) reported that in dog lungs there was no V 

significant difference in their surfactant assay results if lungs were studied ; 
immediately after death or after refrigeration or freezing for as long as six 
days. Gruenwald et al (1962) showed that adult human lungs frozen at -20° C and 
* examined six weeks after autopsy were considered satisfactory. Reynolds et al 
(1965) demonstrated that in lungs of newborn infants obtained within 24 hours of :) i 
death and stored at -4° to -10° C and then studied within three days, there was \j- 

no change when surfactant assay was re-examined 12 months after storage. However, / 

the effect of time postmortem on pressure-volume measurements is still not settled. 
Faridy et al (1966) have shown that dog lobes do not show significant differences 
in pressure-volume measurements if the lobes were at low temperature for five days, 
yet Bachofen et al (1970) showed slight changes in pressure-volume curves of cat 
lungs after three hours after death. Accordingly, we will have to determine the 
time postmortem effects of the human lungs with which we will be working. We will 
do this by carrying out repeated pressure-volume and surfactant assay measurements. 

Facilities of the Division of Pathology of this Institute will be used to 
assess the lungs for their normality and to determine the nature of any pathological 
processes in the tissue. Smoking histories will be documented when available. 
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Surfactant isolation 


1003546125 
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For the experiments in Sec. 9G, we will isolate surfactant material by saline 

(0.9% NaCl) of human postmortem lungs. Serial lavages will be pooled and . y^JA^y 
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centrifuged at 850 xg to remove alveolar macrophages and other cellular debris. 

The supernatant will be spun at 10,000 xg to concentrate the surface active 
material into a pellet. The pellet, which will be resuspended in 0.9% NaCI, is 
referred to as whole or crude surfactant preparation. . ; 

*» *. ‘-.-.rf <?• , : ,.v w. U:'-..*‘ • - /.*•. • • •’ •• . 

isolation procedure proposed here is based on experience in this 
.laboratory with rabbit, pig and sheep lung surfactant. Each step will therefore ; 
[/have to be checked for its applicability to the isolation of human material, 
and this is currently under way in the laboratory of Dr. O.K. Reiss at this 
Institute. When it becomes desirable to study the purified lipid and protein 
fractions, such material will be obtained by the zonal density centrifugation 
methods worked out in this laboratory (Reiss 1970, Gil and Reiss 1973). 

... The use of micropipettes for direct sampling of surfactant from the alveolar 
surface and micromethods for the study of its physicochemical properties has been 
reported by Reifenrath and Zimmermann (1974). Since direct methods have proven 
.decisive in other areas of this field these micromethods seem worth exploring. 

Staub (1974) has reported the astounding fact that in a related field of tremendous 
. clinical importance (pulmonary edema physiology) lr No one except Nitta (1973) has 
ever obtained direct alveolar fluid. M Direct microsampling methods of surfactant 
isolation will be used as micromethods of physical and chemical study develop 
(second and third year). • - 
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In situ P-V methods 


Pressure-volume measurements 


... Whole human lungs wi^l be ventilated with air and with liquids to determine 
.-their quasi-static P-V characteristics; in addition, lobes, segments and sub- 
*’ segments will be dissected from whole lungs and similarly ventilated. Lungs and 
portions of lungs will be placed in a volume-displacement plethysmograph similar 
■v to the one described by Bachofen et al (1970). This apparatus allows air and ' v , 

.. liquid pressure-volume curves as well as degassing to be performed without removing vi 

the tissue from the plethysmograph 


V- 


*. .■ * S *-/‘VV r vv;• ■;/ ■ O . t? 


* { -t : . 

/ ■' ; Our experience with degassing human lungs in the manner often done with 
animal lungs (Johnson et al 1964), by placing them in a vacuum jar and evacuating 
the jar until water vaporization and recompression, often resulted in tears and 
rupture of the parenchyma. This we felt was due to collapse of the small airways 
trapping gas in the alveoli and eventual rupture of the parenchyma on further 
evacuation of the vacuum jar. This is overcome by the technique of von Neergaard 
(1929). A water valve set at 8-10 cm H 2 O is inserted between the cannula to the 
. lung and the plethysmograph. With the evacuation pump operating simultaneously 
both on the bronchus and the space between the lung and plethysmograph, the 
pressure outside the lung is maintained to about 8-10 cm water lower than in the 
bronchus. The alveoli thus are in free communication with the bronchial tree until 
■full evacuation, i.e., water vapor pressure, is reached. This will allow filling 
with air or liquid without any walls being opposed or n stuck together, n which 
filling may well give different results than when collapse is allowed to occur as 
7 in conventional degassing. The two techniques will be compared. ... V/ 

An air pressure—volume curve will be done after degassing. The lungs will be 
j inflated to +-20 to 22 cm water and deflated to zero pressure three times to 

,' ^ . atandardize volume history. Beginning with the fourth inflation, volume will be 
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monitored at 1 cm of water pressure increments until +20 cm of water is reached. 
Thirty seconds will be allowed between measurements for equilibration of pressure. 
The same procedure will be followed on the deflation limb of the pressure-volume 
curve. ' ‘V;-'’*’* ,/, \ - ’• ‘ 

As indicated above we will dissect, from normal and pathologic human lungs, 
portions for direct study of mechanical and other properties connected with : ; 

•surface activity* Isolation of the superior segment of the right lower lobe has 
already been accomplished (see Fig. 1) along with cannulation of the superior 
segmental bronchus, B6, (Bloomer et al 1960). The problem of leaks has been 
dealt with by gluing the edges of the cut surface to a glass plate with contact 
cement (Permabond 102, Pearl Chemical Co., Tokyo). Dissection of subsegments of 
the superior segments of both the right lower and left lower lobes will be 
carried out with the help of a Magnifying Loupe, Iris forceps. Micro Jameson 
Scissors and similar surgical equipment (already purchased on the advice of 
Dr. Melvin Newman). By making use of many representative portions of human lungs 
we hope to obtain the maximum information possible from a single human lung, 
especially when the experiments involve ventilation and fixation at various levels 
of inflation with expensive materials. * ;- t ; 

D. In situ surfactant distribution . V ■ 


" The very recent report of Callas (1974) shows that even after the painstaking 
, work of Gil and Weibel (1969-70) “all published reports indicate failure to 
demonstrate surfactant as a layer lining the entire alveolar -surface. 11 Callas 
has modified Weibel and Gil's method by attempting to “plaster" the surfactant to 
the alveolar cells by filling the lungs with agar. In doing this, however, he is 
compelled to force the ag^r into a completely collapsed lung (since the air in an 
inflated lung would prevent the agar from penetrating to alveolar surfaces). 

Despite the use of his elaborate method, Callas makes the remarkable statement 
that “no alveoli were found to be completely lined with surfactant.". 

We believe that no method which introduces a liquid into a lung (especially 
one that is collapsed) can reveal the normal in situ distribution of surfactant. 

We therefore propose to use the special degassing technique worked out by 
von Neergaard (see Sec. 9C) for another purpose. The lungs, instead of being 
degassed in the usual way in which alveolar surfaces are allowed to fold up, 
collapse and touch each other (which, we think, must considerably change the 
distribution of surfactant), are degassed by removal of air molecules without 
change of lung volume . After this has been accomplished fixation by vaporized 
or aerosolized glutaraldehyde will be carried out. This method will imitate, to 
some extent, the formalin steam method of Weibel and Vidone (1961), but will be 
modified to insure that the lung neither gains nor loses water (Wright et al 1974). 
In this way the alveolar lining layer will be fixed in situ , its distribution 
unaffected by processing and fixation artefacts—probably for the first time. 

After glutaraldehyde fixation both conventional and electron microscopy 
methods will be used. Briefly, we will use the ultravioled microscopy technique 
of Balande and Klause (1964), who concluded that the alveolar lining layer was 
xevealed in guinea pig lungs by fluorescent lines less than one micron thick. 

-The alveolar lining layer of human infants has also been observed using this 
technique (DeSa 1965). The same tissue fixed in the previously described manner 
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• Fig. 1. Superior segment of the right lower lobe of a normal human lung. The 

cut surface of the posterior basal lobe 1b resting on a glass plate and 
' glued at the edges. The superior segmental bronchus is cannulated for 
..„• P-V measurements. ... .. .... 
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may be used for electron microscopy. Post-fixation methods as described by •'*.•;*• . ■'*.>£££i<v 
Callas (1974) will be used in conjunction with the EM facilities of the Division 


of Cell Biology of this Institute. V'... 

E. Methods for the direct study of airway closure mechanisms in the lungs of 


( rt* 1* 


r v v•' smokers and non-smokers 


..‘rtf r 


the lungs of ; 

-“- • '/ v*W ;: 

V xW&V 

. V ’,- . •“ * ■ * . •> ;. ; r i- •*■!'* V* 1- V-* 

described above. ‘ f L 


"*f:i{f.Lungs Which have had pressure volume curves constructed, as described above, 
will be dissected to remove a section of the bronchial airways of 2-3 tnm in -:V 
diameter and less. (Surgical advice and assistance will be given to us by ‘ 

Dr. Melvin Newman.) The largest airway will be cannulated while the rest will 
be tied off with suture. The specimen will be placed in a small plethysmograph 
•equipped with an optical window for microscopic observation similar to that 
described by Martin and Proctor (1958). The cannulae will be 10 and 20 microliter 
pipettes, which will be calibrated previously with a Hamilton microliter syringe. ..v ' 
A small droplet of water will be placed within the pipette and will serve to mark 
the volume of air entering the airways. Pressure will be measured by use of a leveling 
bulb, on a Statham strain-gauge pressure transducer (P23Gb). Thirty second 
Intervals will be allowed for equilibration. A minimum of four complete inflation 
and deflation pressure-volume curves will be done to check on reproducibility. . 

A similar procedure will be followed when pressure-volume curves of the specimen i .. 
in various liquids are to be obtained. The plethysmograph will be completely 
filled with liquid as well as the leveling bulb so that now pressure readings will 
be obtained by reading the difference between the menisci of the pipette and 
leveling bulb. The pressures at which the airways open and close will be recorded. 

From these data we can determine if the airways close at the same or at different 
pressures In the air filled lung, indicating If surface forces influence small ‘ * 

airway closure, and relating these findings to the smoking habits of the patient 
in life. 




■ 




*.‘ v "• Direct microscopy will also be used to determine the relative roles of surface 
Intrinsic and extrinsic forces controlling the behavior of the 0.3-2.0 mm airways 
of human lobes. Lobes of lungs obtained at surgery or autopsy will have the 
tracheobronchial tree exposed by dissection with the aid of a dissecting microscope. 

By cannulating the airways with a blunt needle, pressure-volume curves can be achieved > 

with a microliter syringe and a small volume displacement pressure transducer as 4 ; 

described by Macklem et al (1970), the pressures at which different sized airways ’ v 

open and close can be measured and noted with the dissecting microscope. This 

procedure can be performed by using air, saline, or by flushing with a substance - * 

with a known surface tension such as Tween, reflushing with air and repeating the 

measurements using air. In this manner we can change the surface tension from 

that normally found in airways to that approaching the tension of the fluid just 

flushed. Because the geometry and mechanics of dissected airways differs from that ..v 

of bronchi in the intact lung, we will, in the above methods, be relying on the ' 

comparative behavior of airways lined with different materials. If initial 

volumes and pressures are held constant for each experiment, the differences 

between P-V relationships should be informative even though the "extrinsic factors" 4 

due to lung parenchyma are different than in life (Murtagh et al 1971, Hughes et al 

1972, Hughes et al 1973). 1003546129 4 

To determine the geometry of closure of airways (lined with naturally occurring * Vfr* 
surfactant or other materials) as lung tissue volume is reduced, the quantitative 
methods of Gil (1971) will be used. The bronchi and pulmonary artery supplying the 
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lobes or segments of human lungs will be cannulated. By controlling the airway ."■? 
pressure, the lung volume and the flow of fixative, the lungs will be fixed at 
several points along both inflation and deflation limbs of the P-V curve. Fixation 
of lungs and appropriate sectioning and microscopic study of the small airways 
will reveal the morphologic changes they undergo as they "close" during deflation 
and "open” from a state of closure and should clarify the nature of airway P-V c 
hysteresis (Mead 1973). 
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hysteresis (Mead 1973). -v >;' 
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•-* .To localize portions of airways of particular interest we will, before fixation 
and/or sectioning, use the facilities of the Magnification Unit in the Department 
of Radiology. Here a FAXITRON X-ray apparatus (Hewlett-Packard) will enable us to 
use low energy X-rays. The device has an ultrafine focal spot (0.5 mm) and a 
beryllium window. Thin pieces of lung will be examined in order to minimize 
distortion from overlapping of airways. The advantage of this technique is that 
it allows us to visualize airways as small as 200 \i in diameter and to avoid the 
use of contrast media after the manner of Murtagh et al (1971). 

F. Method for the direct study of airway clearance mechanisms 

As Macklem has postulated (1971), based on direct observation of dissected 
bronchioles, fluid in small airways could form two hemispherical menisci in vivo , 
one facing the trachea and the other facing the alveoli. His analysis was 
restricted to considerations of airway stability. However, such fluid menisci 
are known to have properties which affect fluid movement and which may be important 
as part of a lung clearance mechanism. 

. Well-developed formulations (Davies and Rideal 1961, Schwartz et al 1964) 
relate the movement of a liquid through air-filled horizontal tubes to the 
surface tension of the liquid and the contact angle between the liquid and tube 
wall surface. Both theoretically and experimentally, liquid segments of the type 
visualized by Macklem move through capillary tubes in directions and at rates 
determined by the difference between the surface tensions at the two menisci. 

(See Fig. 2). Using the methods discussed under Sec. 9E for dissecting out and 
studying the bronchi of human lungs, we will investigate, by direct microscopic 
observation, the effect of naturally present and foreign surface-active materials 
to the importance of locally varying surface tensions in clearing material from 
alveolar tissue. • • \. .. . ■ . 

G. Wettability and adhesive properties of pulmonary surfactant on dissected 

lung tissues and on synthetic materials , . - 






As a result of our independent theoretical development, we have concluded 
that there are several "surface tensions" of importance in the lung. We 
visualize the surfactant system of the lung as a lining layer (11) of surfactant 
"sandwiched" between the air (a) phase and the tissue hypophase (h). The 
tensions (y) between the lining layer and air or tissue are given by y^ and 
Yh,H respectively; at places where the tissue is not covered with surfactant 
the tension is y^ The relationship among the tensions is given by the 
-equation of Young*(1805): 
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where 0 is the contact angle between the surfactant layer and the tissue. 0 
is the condition for complete spreading of surfactant on the tissue. 



: The purpose of the wetting experiments is to infer the contribution of the 
. .tensions at the tissue-air and tissue-surfactant interfaces to the total surface 
'C;.; force in the lung t and to determine the spreading characteristics of surfactant 

normal and diseased tissue. This is important because, for example, cigarette 
.w; smoke may alter the tissue while the surfactant appears "normal. u 


Thin slices of alveolar tissue or small airways, the cut surfaces on which 
the wettability and adhesion of surfactant will be measured, will be obtained with 
a tissue slicer or by hand dissection. Chemical fixatives will of course have to 
be avoided because of possible alteration of the surface properties of the 
tissue. For the present experiments we will use an automated Wilhelmy film 
balance of conventional design. Details of construction for the particular balance 
to be employed have been previously described (Dreher and Wilson 1970). The 
balance has since been modified to measure y-A isotherms over a wide range of 
frequency and to interface with a H-T 7001 x-y recorder. The balance will be 
suitably mounted to eliminate the effect of vibrations, and cleanliness of 
chemicals, glassware and surfaces will be in accordance with accepted procedures 
(Gaines 1966). 




Young 1 s equation may be rewritten as y adh « Yn >a Cos0, where y adh « y h a “ 
is the adhesion tension. The completeness and reversibility of spreading will be .. 

determined by the wetting balance method of Guastalla (1957). If 0 / 0 then a 
Wilhelmy plate of platinum measures y^ Cos0. Thus, if a plate is constructed 
of a thin slice of lung tissue (or two Slices of tissue with a thin piece of glass 
or metal sandwiched between them for stability) and the force y^j. a Cos0 transmitted 
to this tissue plate by a spread film of surfactant o n water is measured, then the 
simultaneous measurement of y^ a with a roughened (Cos8=l) platinum or glass plate 
in.another part of the film will yield the value of Cos0 as well as Y ad ^* In this r. 

way the validity of the assumption that surface forces at the air-water interface 
are similar to the forces on the surface of the lung can be tested in a more direct 
manner than has heretofore been proposed. For example, if the advancing and 
receding contact angles are widely different, the y-Area hysteresis loop traced 
by the force on the tissue plate would reflect the importance of wettability to 
the P-V loops in air filled lungs. Similarly, by substituting a liquid for air, 
the y-Area loops so obtained should reflect conditions at the interface of a liquid 
filled lung. 


To estimate y^ a , the Cos0 of droplets of low energy liquids (fluorocarbons) 
of known surface tension (Yf a ) will be measured on lung tissue which has been rinsed 
with saline, y^ a may be estimated by application of the equation of Good (1964) 
and Fowkes (1962J; 


Th.a - Yf >a t 1 + Cos6) 2 /48 2 Yf >a 


1003546131 



where 0 is a numerical constant. Lung tissue strips will be mounted horizontally 
in a small plexiglas chamber with ports for evacuation or saturation with gas. 

The 8*s will be measured with a cathetometer telescope and a gionpmeter eyepiece. 
The magnitude of y^ and y^ (which is now known from y^ a and the previously 
measured Y ad ^) relative to y^ a will reflect the importance of the tissue stress 
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Methods of measuring the adhesive force between similar or dissimilar 
surfaces coated with a liquid film have been known for many years (Budgett 1912). 
/These forces are often quite high* thus it is worthwhile to determine if 
'..reductions in the adhesive force can be effected by pulmonary surfactant. This . 
i; /problem will be approached by using a duNouy tensiometer to measure the vertical 
u .force required to separate plates of synthetic materials (glass* metal, teflon) 

S; or slices of lung tissue coated with surfactant. Since lung surfactant is known 
v;' to be viscoelastic (Kott et al 1974), the results will depend on the rate of 
; separation of the surfaces. Initially the experiments will be confined to quasi- 

• static conditions. By.comparing the work required to separate lung tissue in air 
with that required in saline, the idea is to show that the known reduction in 
retractive force in liquid filled lungs relative to air filled lungs can be 
explained by an alternate mechanism of surfactant operation. For example 
differences in the air and saline work of adhesion would indicate that surfactant 
could produce the difference seen between air and liquid P-V curves without 

• ' significant changes in lung area by stretching of the alveolar surface, but rather 

by a simple unfolding of alveolar pleats. 
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present vork is focused on understanding the physical chemistry of 
/ y the lining of human lungs. The .surface of mammalian lungs in general 

: is composed of a special fluid of peculiar surface properties. It is 
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. I have read and evaluated the grant request of Giles 
Filley, M.D., "Human Pulmonary Surfactant Function In ; 
Situ". Let me say I am delighted with his innovative 
approaches, but I must weigh this against his naievete. 

His proposal had three main parts. The first dealt with 
the distribution of the alveolar lining material in human 
lungs post-mortem. He is fully aware that preservation 
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'protein surfactant is readily soluble in glutaraldehyde 
• as well as the dehydrating agent alcohol. Thus to use these 
agents to fix and dehydrate in preparation for electron 
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difficulty 2) No change in distribution during the same 
preparation. He has given no protocol on how he intends 
insure these two features. Thus I find this portion 

-The-second phase of his study seems more obtainable. The 
measurement of PV characteristics of small airways with 
and after removal of surfactant appears to hold genuine 
possibility of giving meaningful data. I am in favor of 
this portion of the protocol. r ; ./-.-y--• _>V^ 


*-•—c*"'- - -■ 


o 
© 
Cd 
Ul 

(ft 
>* 

The third portion deals with the wettability and adhesive- 
ness of pulmonary surfactant on dissected lung tissues. 

He proposes to suspend thin slices of alveolar tissues or 
small airways in a Wilhelmy film balance with the tissue 
substituting for the usual platinum float. He will attempt 
to estimate wettability by measuring the contact angle of 
surfactant solution and the suspended tissue. I find this 
portion of his proposal least acceptable. The cut surfaces 
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"alveolar tissue" would be next to impossible to suspend, f ||t^p 

'a •'X/-*° was ^ free of surfactant layers, to keep free from edema -. • 
trauma and denaturation. In addition the contact angle 
^^Mp^^ ,: ' reflects the surface activity of the surfactant fluid as ' 


tk, x'U •». 
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feel that several phases are excellent and the others could 
be eliminated. I hope this will be helpful, 

r : ^§rr : v : ^ Sincerely, f| 


✓OeoaoreSj. Fitfley7M./D. 

Professor o£ Medicine/ U.C. Davis 

Chief of Chest Medicine 

V.A. Hospital, Martinez ' ' / • 




V ■ ! : 

I 

• W V%JT/ I 

.-i® 

>W„ 


TNF: cc 
Enc: 



k'fl'A £ V ; ' 

i*J. LU*k>, C~4 ]lr V - t ^CC i 


* - r, 


luabir^x 




Source: https://www.industrydocuments.ucsf.edu/docs/mydmOOOO 


1003546149 





Tjie Council For Tobacco Researcii-U.S.A., Inc. 


Grant Application No. 75&C 


CANCER 


■ V/'XVV■ 


/, v :<, * 

r % • 


.v 


January 9, 1975 . ; > 

• • * * ■ .. "V . * ! »*t.. 

•; V‘ 

; '; . 

.’ t Y '■■'• *'>: vY..V?’.Y&Yr-• Y.>< * 


« 


To 


: The committee comprising Drs. Feldman, Huebner, Jacobson ' 


Subject: Hans Meier, D.V.M., The Jackson Laboratory, Bar Harbor, Me. 

A--'’ 1 , Continuation application No. 7580 
v'?.kA'A-A "Oncogenesis in the rabbit: genetic susceptibility, vertical 
A;AA- transmission of virus, and environmental influences." 


History 


Study supported by CTR since May 1, 1970. In 1972 
SAB approved a three year study. 
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wA Request 


Application No. 758c is for a continuance of studies 
currently underway, and requests $24,973 for the first 
year of a three year period. ~ V 


k ; A Documents submitted (attached) 


' . '4 . 

J 

1 Y.' A-...- 


1. Application dated December 31> 1974 (23 pages) 
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-r-i .Avi-v- 

•' Comment 


including C.V.'s of Drs. H. Meier and R. Fox. 
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2. Appendix (2 pages). A ■ 
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Dr. Meier also has submitted a first year renewal 
request (Grant No. 951R1) in the amount of $27,010 
for the project entitled "Transplacental effects of 
nitrosocompounds in inbred strains of mice and 
rabbits". 
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4 Proposed Starting Date: W^-* T^l^W.SW-vr • -;.:X—/ 7~ . - ■ " 

* ” ^ ^-975 4iri,v. *» • .'•'u?•)»*■\7 ^*' bi/j ^ 'y'’y..-J:. *f *.'~" ■“ «. - - V - J * * * . 

5. Anticipated Duration of this Specific Study: / “1 ,v; * '* .•v'’' 5 *: *■ *_ ‘ **:.. * v .* " . * 

“ Three (3) years •j..* ;v/ . f ..•*- ' r '*• ' * 

& Brief Dwcrlpfon of Objectives or Specific Ainu: > *' ^V 1 ., ■ 

f Hereditary lymphosarcoma and immune hemolytic anemia associated with thymoma in* rabbits 
^^rovide important new models for study of the pathogenesis of neoplasia, including probable 
.v^yiral^oncogenesis, and immunopathological disorders. A search for and*propagation of onco- 
TiJ: genic RNA virus(cs) or genomes in rabbits is important because of (a) the widespread dis- 
'j^Vtrlbutioa of these viruses among vertebrates, (b) their possible role as universal deter- 
^minant** of cancer, (c) our preliminary evidence for the presence of C*type RNA virus and : ‘-j* 
'^polymerase in these rabbits, and (d) the many experimental uses of rabbits. in biomedical * 

^research, ^ j k '•_* s 

have three strains of rabbits that have pathologies relevant to this study of the 
^ ‘Interaction of host genotype, environment,* and C-type RNA virus(es): strain WH; with its : ; i 
‘^hereditary lymphosarcoma (1):; strain X with its hereditary autoimmune hemolytic anemia 
^associated with thymoma (2), and strain.Ill an ahh inducible rabbit strain highly suscep- 
.^tible to tnaaorigenesis induced by ethylnitrosourea (3) (see CTR #951 renewal application). *’ '*i 
We are attempting virus-isolation following established procedures for murine, avian, and 
feline leukemia viruses. It should be possible to sediment virus from rabbit tissue by ultra- 
and gradient centrifugation*. Isolated and purified* virus can then be used as.antlgen(s) for 
the production of viral specific antisera, both against coat proteins and* the group-specific 
antigen. We also need additional information to decide whether .the same gene, which is ;"■* 

* responsible for* susceptibility to hereditary immune hemolytic anemia, a*lso predisposes to 

. thymoma; and whether both hemolytic anemia and thymoma are due to an interaction with a ver¬ 
tically transmitted (inherited)* C-type RNA genome. Because strain WH and* X are genetically 
. related, a common hereditary basis is being sought for all' three conditions. Lines susceptible 
and resistant to tumorigenesis may be obtained within a strain* . 

‘ .*• .... ; \ • ’ V-V - • • * • 


* • \y* 




7. Givers Brief Statement of your Wording Hypothesis* 

Because our studies of the lymphosarcoma and hemolytic anemia are compatible with the 
concept of both a genetic susceptibility and vertical transmission of a virus, we hypothesize 
that the two phenotypes are the result of a specific viral-host interaction. 
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9* Physics! Facilities Available (Where Other than J 
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y. rnystcoi facilities Available (Where Other thon Administering Organization Indicate Geographical location) ■ * 

^MaiiX' Laboratory, Hamilton Laboratory, and Virus-Leukemia Labe 


Laboratory. 
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TSfeSSt. 
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D ' Cr * ry ' 'Professional Assistant:’ ' j„ '• ‘ 

^» Norberg, Professional Assistant . ►•. *'*/ ‘20 

* F. Farr in. Research Assistant . > 




feEmployea Wfits: 16Z of Personnel^ ^ ACT£ ^ 

?l’B. Consumable Siinr>1f®« f\* u.. _-a._'» _ ^ ' * *" '• ** w *.>»"*- ..t. 


^ Supplies Clist by categories) . 
c a I a i glassware, instruments * ; / £,* ! r ' Y 


;’i»SES“s^ 

^.-./^'irVssyegfr •• ... 


•. jy, •" Sxpemej (itemixa) 

"C * '^^^I^Publi tiC i t:raVel C ° sclentlfic neet in«»- 

Art, Photo, and Replicating Service 

*»< b«<l<Un« ... .■._.■■■■ 


Sub-Tolal 


$ 2,100 




*^.‘'‘v '*'.*** . * "h"' v ^ * -r * - : 

■■ ^; V'tp >:■' ■' ,l 1 - v '* • - . - , • ■> ,. ==— 


f 'vVf^tC* ■’* ' • ’* ■ 

..- * ** •*. .&, Overhead (15% of A + B + Q 

V>- : * // . • . 

• ... iVUtr*~kVi* C^r * t > • * 

, V -V** r ; * v^ # • ‘ m 

r-lr^Vt^' Estimaled F<4i/re Requirement*; 

fc ’ \ !*? f C . 


Sub-Total 


/ ^ 1 TotoJ 


- ■■ n >w,% A 

YearSKSUmCTc 


S °'° ,ic; _Coummoble Suppl. OlW Expense, Permanent Eqmp. Overhead 


$2,250 

$2,550 


$3,350 

$3,650 


$3,565 

$3,928 


$ 3,257' 
$24,973 


$27,333 

$30,112 


ft U underload that the applicant and inslihrtionaf officers 
fo applying for a grant hove read and found occcplabife 
the Council'* "Statement of Policy Containing Conditions 
end Terms Under Which Project Grant* Are Mode/' 


HANS MEIER /J ~j c ~; *- 

Signature S. C ^ £■< ■?/ * 

Kr*<tw of Profit (207) 288-3373, X 273 


AUSTIN C. CARJEi^\V>^T 

Signature 
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£>V j v: j Oncogenesis in the rabbit: genetic susceptibility,’ vertical 
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>*•' v Natural occurrence of RKA tumor virus (genomes) and hOSt*s$a 
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of mice and rabbits, *(#951) 
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of mice and rabbits. 
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8tudles Proposed in this application take advantage of the availability of r|j§§ 
^g/several strains of rabbits and mutant stocks at the Jackson Laboratory (see appendix)?!? 
x \ ^ em to prove of considerable value in studies of tobacco products. * 

i^^f^^MAlthough a wide variety of spontaneous infectious and hereditary diseases haW^fJff 

• - .' been found in the rabbit, tumors have been reported infrequently. However, only a 
A'/.^few systematic studies have been conducted. Our studies reveal that lymphosarcomas 
u._ v . Mid hemolytic anemia occur with high frequency in rabbits, but that the incidence, 

. type, and development are greatly influenced by age, breed, and other constitutional’.5^ 

.. factors. Clearly, studies with genetically controlled rabbits both supplement and : -?yF% 
.^complement studies with inbred mice. This unique resource of rabbits at the Jackson”£$11 
.VS ..laboratory must be maintained and made available to research workers elsewhere. The ~£'W 
two strains of rabbits, WH and X, are extremely valuable for studies in oncogenesis 
$ ; but their exploitation has hardly begun. Strain III has an excellent research potential 
because of its aryl hydrocarbon, hydroxylase (AHH)-inducibility. Fortunately, we have 
the professional staff and. talent essential to the studies that we propose. The f inan-." ; 

. cial support requested from The Council for Tobacco Research for maintenance and study £ 
these rabbits is minimal, but is adequate when coupled with existing support. 

• •• •’*? * > p ' ■ * " . *'■* - ** *-• ’ .. -'!‘ r * ^‘*-^2 «’** '*• 

; ‘ ; ’^ v There is no need, at present, to include in* this budget salary provision for 

: 100% effort contributed by the project co-directors because this proposal relates * 

- V' to work supported by NIH research contract N01 CP 33255 from the National Cancer ‘ 

Institute and NIH resource grant RR 00251 from the Division of Research Resources ^ 

A of NIH* 
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■ . ** v . :*’• **i- -\y t •**y-* v ■ ,-:-r - : *■:;*: .-.v £#•* * 
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••^8. DETAILS OF EXPERIMENTAL DESIGN AND PROCEDURE ~ • '-• •■■>• • 

'•••••introduction and background . .:.*;• ;•• ■.*y$~X' 

. V* stated in detail the aims, of our studies in our applications (1970-1974) 

for Research Grant #758. Clearly, the work we proposed, particularly the viral 
’^jitudies, could not be completed within the period for which we received funding; \ - rtJ@j|g 
KiV/at least 3 additional years of work and support are reauired. Thus, this application '% 


•) vv ^.v#:n^;The overall goals of our studies remain basically as proposed previously: r*" 

:: .. : --•• • •. ?■?■•/?£ 

;■• - We have observed within a few years over 93 cases of lymphosarcoma in a » 

* .. 'small breeding colony of strain WH rabbits, and affected animals of both sexes were \. -C: 
,••'.;; found in each of several generations. Because of the unusual case aggregation of 
•;! lymphosarcoma, we wish to investigate the host genetic factors conferring suscepti- ; '••..; 

. bility to lymphosarcoma, the mode of inheritance or transmission, the probability of 
a vertically transmitted virus, and the environmental influences that may modify 
" incidence and pathogenesis of lymphosarcoma. . ••..*•.j»v 

•' •■'■■■■ ■-•:.•-'•• . „ .-. • - *•• .•'•'■ "• 

Another strain of rabbits, strain X, which is genetically related to the WH 
strain, is characterized by a high incidence of immune hemolytic anemia (76 cases); 

V • v ; and thymoma occurs as well. We want to find out the mode of inheritance or trans- * . 
/'mission of immune hemolytic anemia and; thymoma in strain X rabbits; then, because 
the two strains are genetically related, we can evaluate the possibility of a 
common hereditary basis for all conditions in both strain X and WH. The various 
clinical or phenotypic expressions probably derive from differences in the genetic 
■ background of the two strains. Wv&V:'- tv. . * f . . 






" v 3*. We believe that all three conditions are caused by a vertically transmitted 
• n Virus analogous to the C-type RNA viruses occurring in a number of vertebrates, 

^ v : including man. The outcome of viral-host interaction depends to major degrees on 
. host genetic factors, but it may be modified by environmental influences. ... -* . 



•v: Studies of the interaction of host genotype, environment, and virus, if present, u* 

are complex and some narrowing of alms is necessary. Thus, the specific aims are; Sf 

To isolate and propagate a C-type RNA virus from rabbits, 

**2. To study its biological, biochemical, and biophysical properties, and ’ 

/ 3. To relate its function, if any, to lymphosarcoma, hemolytic anemia, and 

thymoma. 


Scientific progress during tenure of current grant 


1003546156 


A brief background and resume of work accomplished thus far is pertinent to 
.the studies proposed' in this application. Detailed reports of our accomplishments 
have been submitted (see previous progress reports). 

1. Assays and distribution of DNA - polymerases in rabbit tissues . RNA tumor 
virus(es)' contain an enzyme, ENA-dependent DNA polymerase, that transcribes DNA 
from an RNA template. The role of this enzyme has not as yet been established. 


r.- ►. v 1 /' 
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' r-'Introdtoctioh and 'backpouiid3 :•••' ’ 

collaboration with Dr/Masa~Hatanaka‘nnd Dr. Gilden of Flow Laboratories, ’w'e i %M 
• .' assayed organs of normal, .azathioprinev(Imaran)-treated, • and • lymphosarcoma-afflicted 

• r *' Most "organs t both, normal and malignant, revealed enzyme activity. ‘.Thymuses 
iatajog mesenteric and popliteal lymph-nodes,- and gastrointestinal tract have the ’ 

. highest specific activity of RNA-dependent DNA polymerase suggesting the common* 

or origin of th e.lymph o poietic systems, *f Also, the data taken together with 

.lafe^ c A 'our serological findings ^rAvinnslv nan AA ^ DMA *r»-f V»n1 


; * >fi^sent, 'the genome must largely occur in covert or incomplete form.* However, there 

‘ :: MflW a 0 { 1 , .-V Mk t ^ ___ _«r » 4 1 . . .T' 7 ':;’ .. * 


>T3.." 1 


' ; *idered the possibility that the progestational and esfcrus uterus, blastocyst, and *4h[ 

uterine secretions of various rabbit strains may harbor C-type particles. This 
•. V ^ approach coincides with that of Daniels (6) who accidently observed C-type particles 
. ■.. i - ; in rabbit blastocysts in studies designed to evaluate the role of the uterus in -$*•$$$? 
: l. "providing information" for the growth and differentiation of the embryo. Our -h 
Q preliminary findings were discussed in detail by Dr. Meier at the SAB meeting in * 

.Arizona in the spring of 1974. • : ‘i- -j >-r-; - ; v 

•’■m .. ■>; -’*• 

-*/13* Pedigree analyses for lymphosarcoma and immune hemolytic anemia suscepti- 
m Q'.: ■. bllitles . :ffe have now observed 93 cases of "lymphosarcoma in strain WH and seven 
V in. genetically related rabbits■ bf :■ strain”AX,.6Autoimmune .hemolytic anemia.'i 

, occurred in 76 rabbits of strain X; in addition, seven cases were found in strain AC > *$* 
is i® part derived from strain X. ; ;In fact, all affected individuals in the •' 
four?* Strains" are genetically related and trace’back to 'a common ancestor,'*X974. - 
'f^i^fThus, we suspect that the two different syndromes, each caused by an autosomal 

‘ recessive gene, Is and ha, respectively, may indeed be manifestations’ of the same 
^ . gefte“With"the‘'phenotype'dependent upon the'remainder of the hbst genotype To 
■ either confirm or rule out this possibility, we are now awaiting results of suf- 
ficient matings between ls/+ and ha/+ heterozygotes. ... 

• i“, r . • •_ ’•••♦ ; : •"4kV$$ 

Certain of these aspects including our pathological and hematological findings 
. In strains WH and X afflicted with lymphosarcoma and immune hemolytic anemia have $>. 
been presented at the First Annual Veterinary Symposium of Hycel, Inc., (7) and in 

two boot chapters (8, 9). ^ '100354615'? '- 'W,. 

' ~4» Myeloid leukemia in strain 1 III . We have reported the first case of myeloid 
leukemia in the rabbit. It occurred in a 13-1/2-month-old male of* sub line HI e 
Its features are distinct from hereditary lymphosarcoma by cell type, organ Involve- * *1 
ment, and distribution of tumors. Studies are in progress to determine whether this 
case of myeloid leukemia is of hereditary origin. Also, we plan to determine In 
V additional cases whether an oncogenic type-C RNA viral genome is involved in this '^|l§ 
ttimor, as well as in lymphosarcoma of WH' rabbits (10). •••.i 

• - - - 4 ,^^ 

-- .' v • 5. Genetic predisposition to tumors in the rabbit . Our analysis of genetic 
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'•^f.^ttonths. "'Sometimes 'it ife • associated with • thymic hyperplasia and thymomaT^The gene ^^gEJg 
^inferring suscteptibiiity, ''designated ha, -may be,’.identical With_ that causingjly^ipho-^^p 
. ii f^iy^'iSaricoma c guBcepitil?iliiy ani assjgn&d the gehe.Symbols Is., • inrWR. rabbi£s 
■•^o'?'':' : i"and’W&’are' closely related genetically', and a common. gene r responsible for'all 

■ ; §o^d[i6iins'‘‘my ? S'aVe s phenb^pic;'^p.ressions^Jthat’are'dependent 1 fipoh' the'Remainder of 
t .thfe 1 ’gbiiOtyp , e''.‘ W6‘are' Also f cbhsideting' , tbe’'pbssibility that a 5 *vertically transmitted ' V 


-■pVTA. t ^nrt - rt»«K h c*♦-** ^*-»—4* H f;/j -V Q-J r»»*n vr*rvtrT'« ^**ei - f"J' -T“» I Oo- flrO 

•" method® and proceduresof proposed studies ~_;r-:7<ri •■*■*'•-7*-. 

^ln f our^stucfies' 'ot'-'the^patfiogenesis' of lymphosarcoma ih’tfk rabbits' and r ’<i3E : ’ c ^ a ;^.^^y 
hembiytic anemia associated with thymoma in strain X rabbits,’we wish to achieve mm: 
• an understanding of the underlying mechanisms leading to each disorder in the two 
•V.;. strains.’ No doubt the interactions of host genotype, "environment," and C-typ'e : *%£.**?*; 
’ KNA virus, if present, are complex, in the light of bur findings to date we arfe 


'••’’<■ ~: u : 1. Characterization of viral protein markers . It appears that the C-type virus 

f~'~" markers, group-specific antigen (gs-AG) and RNA-directed DNA polymerase, are present 
^ . in rabbit tissues. We propose to study the chromatographic properties, template and 

* cation preferences, and the sedimentation coefficient of the rabbit "viral" polymerase 
•*. :J«y~ as well as its immunological relationship to known viral polymerases. 








• f ound^peafcs~of DNA polymerase^ctivi^, .Which correspond with tDLV pblymerase, 

'.’•f' \idxe& <3 fractibhb' from' 10"tp' 30%’ glybferof gradients Were’surveyed with the' template 
;.7-primer poly rA.oligo dT, whereas no peaks were detected with (dT)j2-18 a l° ne 

1 imH nbspnrp - ‘nf arM trf tnr -f n flip mtpfipnrp nf k mil pc rtiiF flip rtHfecf— 


was^lO"times Kigher^lh 1 the^gestaHbhal r 'Uteriiie tissue tKaiTinTtfifrnoriges- 
• i. y tational rabbity “A^ shift in peak positions occurred which may be duetto the. presence 'jjjjjt 
of stimulatofsand'Inhibitors from "an impurepreparation. Further purification by 
sephadex-chromatography, use of other template primers, and analysis of the immuno- 
logical relationship between the rabbit polymerase and other known viral polymerases * 'y& 
ar$ necessary for the ultimate characterization of this enzyme* . 

, V/b-i tcixti KfX ci i di3Xiiv^ ou«. / ii* **-»*¥ rV - k *-» ^icX-^.Lv^JLOg l A K.\. . jL j.liU‘1 KgS ''^452? 

•• - ■ ’ i m .■> - —** ■* - • * *~ • ’ - *■ v.^r 

• Further support for the presence of C-type ENA virus and polymerase in rabbits ' : %f 

is given by banding patterns (12) and electron microscopy (13). Figure 3 demonstrates^ 
that uterine fluid labelled with %-uridine 24 hours before banding contains virus 
polymerase with a bouyant density of approximately 1-15 g/ral. Extensive electron . 
microscopic studies of 5-day blastocysts and uterine fluid revealed the presence of 

budding type-C particles. 1003546158 

' *.?V 

**■ Extracts from the uterus and from other rabbit tissues (lymphosarcoma and 

C normal tissues) will be passed over a microgranular DEAE-cellulose column (14)* 

> The viral reverse transcriptase, if present, and the cellular polymerase (DNA 
polymerase II) elute from the column at low salt concentrations and are thus 
* ' . separated from other cellular DNA polymerases (DNA polymerase I and III) which 
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elute at a higher ionic strength (14). The peak fractions, determined by*absor- 
£ j . bance at 260/280, from the phosphocellulose column eluting at 0.26 M KC1 are then 
pooled and concentrated by dialysis against a polyethylene glycol buffer. 

PNA polymerase assays . The DNA polymerase assays will be as described 'M 



Tritium- ' Divalent 




‘ * J“* , '. V** -‘J-: * ,• ♦ .. ■■■ ' ‘ • . •* K- 


\' : v£i? rliner £ • *. ' ^ "““labeled - cation .. . ... 

K'~iX • *• y ~•" «’• c substrate < W:i v • 

Me^ • .-. 5.';> :^fcS*S 


^ Ma 2+ or 




.•.-<••. •.-.jSANV-iag! 

Mg2+ 

M _2-b *.• 

. • .•'» • 1 « ■ ■.;£ > li-V 


v;V-~ 


: >r.- ’ >:^< dT )l2-18 * ...!;fe^ : 'Kn 2+ or Mg 2+ 

. V ,:V. (d«„.„ :>.-^<;:4GTP -Sfet Mn2+ or M s 2+ 


• ' vv." 3. Velocity gradient sedimentation . Samples of enzymes will be layered onto* .►fsp’ 

■firT - ? : ® ‘ to eucr °se gradients and centrifuged for 16 hours at 150,000 x g at 4°C in a 
;^V ; ::.Spinco 50.1 rotor. Fractions will be collected j>y bottom puncture and analyzed 

^ or DNA polymerase activity. Protein markers will be processed similarly on grad if 
^vJyOand detected by absorbance at 280 nm (15) • £&&£ 

Antibody inhibition studies . 'Antibody inhibition studies will be performed” v| 
""'as‘described by T.odaro (12). Antibody to the rabbit "viral" polymerase will be pre-*^ 
Uii r Spared in rats (16). A portion of the viral polymerase is incubated with an .equal $$ 
d}' v . volume of antibody to known viral'polymerase. A DNA polymerase assay is then per- '*$§§& 
- : - ' formed to measure residual enzyme activity. ■' : S^ ■ •'■■■■ ■ ••.w-.'V'Vr - 

V ■• ••••••• -%- w . cU-xV/r^:- 

r^ ; :5. Attempts at isolation of rabbit C- type RNA virus . In the light of findings iX* 
• in’inbred strains of mice, we shall consider the possibility that rabbits -may 1 harbor £f 
two types of viruses, ecotropic and xenotropic, as discussed below. Thus, our ’. *■?•$$& 
■ approaches to identifying these viruses include EM studies, cocultivations, RT 

assays (including simultaneous detection methods for both RT and 70S RNA), isopycnic 
zonal banding, mixed lymphocyte, reactions (MLR in vitro), and graft-versus-host 
reaction (GvH) in vivo. Details of some of these approaches are described below; 
others have been described previously: innoc/iMro • - 

Our searches for ecotropic rabbit type-C RNA virus(es) will include tissue 

C ’EM', RT assays, radioimmunoassay, hybridization reactions, and, isopycnic zonal 


banding of rabbit tissue culture (TC) supernates and uterine fluids, Vtew 

■ ■ . * ' ' >■* " '• • ■ s* ■ •* * --♦ V --Vt‘^ v 

*■ . A Pi orfron tni ^ VAO/> Hn T.T^ -I 1 1 * • w t* __ 
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i ’• ,: •l- : i«?*^tioiMl^ M e8tw_ute^^ t bU8tocy8ts^' and pellets^of uterine secretions. ; 
f .:•• yi?«, s particles have previously, b^en^ fotmd L l^.„m§unmt^i3Ljai']ienS>|cyos'' of several' species 

Q^^.''nsf5 D ^ a X,J 0 ATjtypei ,part-ip.leS; : Wjeref^ l oDmon in 



postfixed in 1% osmic acid. 


Postfixation is followed by dehydration in ethanol • %yg^sf ^ 
embedded in Epon-Araldide (17). Ultra thin sections are cut on a Porter Blum %WM; 
microtome and stained with uranyl acetate and lead citrate^'“/tissues will be 



,. RT by a modified technique of Ross et al. '(18). Uterine secretions and fluids frora ^-tM 
r.; : ,.,,b°th progestational~and_estrus_s±ages_will_be._collected'.irom -rabbits following sur- ! 0m 
‘ gical cervix ligation. They will then be assayed for RT directly (18), pelleted, A S($jjfj 
. .and pretreated for isopycnic banding (19). * 



c. Simultaneous detection assay . The development of the “simultaneous 
detection assay" j(SDA) directly provides evidence for the concurrent analysis of ’SsjJSS* 
two unique characteristics of C-type RNA viruses, namely,"a ‘70S viral RNA associated' -V 
' With an RNA-dependent DNA polymerase (20). ,;In a reaction mediated by a C-type virus, 
JH-DNA will sediment in a 70S region of the gradient representing the 70S RNA: 3 H-DNA 
reaction product. The successful use of the'SDA to detect RNA viruses in mouse and 
human milk (20) may also be applicable for the detection of this reaction product 
. in rabbits. . . ....... ... „..n ■'!•••■ .. - .. . . 

• - • ■ * ■ ■ * •*. /. A:**: i-V'•. . . r*.. V;>v- * 



■V In culture (21). The RNA tumor viruses band at a density of 1.16 to i.18 g/ml in a 'W 
• • •‘continuous sucrose gradient (157. to 607.). ‘.-O •«’'••’-•••*>.• 

•::• RilhHf f* mlt-nvAC ova J-n J_Ji__j. 4.1_ .m 


c 


, >'•;•: Rabbit cell cultures are injected with labelled uridine and the fluid is collected 
24 hours later; alternatively, growth medium containing 20 uCi/ml of 3 H-uridine are "V‘* 
subconHuent cultures .and incubated for 24 hours at 37 °C. Supernates or ' 
iCluids' are--then'examined as'described by %nen UnT Kirsteih (21)'; "and Kriise'and 3 ^'^ ,'^ 
“Patterson (22). ••“*’ .•'•-•'• ." .. •*« ^ 

r -S Ji/Xf'.:- •••-* - 1 

•;• ; ‘ ;'l ' P urification of group - specific (gs) antigen . High speed virus pellets' 

•from culture fluids are disrupted and gs-antigen (P30) purified by- phosphocellulose 
chromatography and pressure dialysis using the same procedures for the purification 
of RT and described by Ross and Scolnick (18) and Scolnick et al. (23). ' .: ’•* 

e - Radiolimnunoassay of gs - antigen . Interspecies (gs-3) antigen is deter-' '”'5 
mined by a competitive radioimmunoassay (16) using 12->i Rauscher murine leukemia virus*' 
gs-antigen purified by gel filtration and isoelectric focusing (23). Protein is 
determined by the method of Lowry et al. (24). 


ocusing (23). Protein is 

-SL.1 *■?I fthl^Cd CO 
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■ ~ -Extraction of cellular DNA and RNA , Rabbit cells are suspended in 

^ ; ; t|vrevolumes^o.f 0.05 isj.IlCl, .pH 8;.3, 5 mM magnesium acetate, and 0.04; M sodium £^||| 

*-/'<*■■ * < ia 2Q volumes of the-.buffer -adlusted to 17 a sodium dodeevl 


.volumes of the.buffer adjusted to 17^ sodium dodecyl~sulfate, and 'extracted 

temperature with chloroform-isoamyl alcohol (24:1 V/V) and with neutralized •1®' 
i'-Vy.'?;water-saturated phenol containing'10% ra-cresol. After phenol extraction, the 
solutions, are £Xtt£Cted four. times with ether .to remove the. phenol .and treated 
•^^^with 0.5 N KCH at 4?*C for 12 to’16i_hours, to hydrolyze 8HA. '-The remaining DNA'is 


/^CvBNA. Analysis of the optical density profile of this DNA on CsVsoV gradients &re" r ~mM 


:^y.v;-,> i Sbofn Synthes island, purification u£ iviral .•ffl-DNA ,« w The.. endogenous, .reyersq, r 3jf| 

transcriptase -reaction from detergent-.disrupted rabbit type-C virus, is. used to 
synthesis _(3 h) thymidine-labeled DNA in the presence of actinomycin D (50 ug/ml) *vi*jwg4 


as..described previously .by Benveniste and Scolnick (26). '.The specific activity of m 
;i ; :-.;..--tdie.._3H-DNA is 2.0 x 10/ CFM/ug. ' - 

s 0>--Xr\'■'•.i&ft-S"}b,. Hybridization reactions . Approximately 2000 counts/min (0.1 ng) of J?$ii!M' 

: Pnrwmflt'frallv cvnfhncv^oH DM*A -5 c *• r*A •>-* #.1% A --tima . ’ j- w 2-.iJrr 


T* ‘. f SDS, and 38% forraamide. Jtie extent of hybrid formation can be detected by hydrolysis 

C with purified nuclease as described previously by Benveniste and Scolnick (26) 

• and Benveniste et al. (25). ... *«V- li? A -' : ' •.; 

. - ■■ •.•.«-*■**• *Y.'• 

*•..%•• ; 0 o r searches for xenotropic rabbit type-C BNA virus(es) will consist of MLR, 


viv.; '. The evidence that viral oncogenesis can be enhanced by immunosuppression is now 



. .. NH)P^.,Vi?,h. o.pe.#£ > .£he,..parents,,as, the .donor of lymphocytes. In the GvH ; each Fi ■ zmm 
■ will receive four intraperitoneal injections of 60 x 10? cells once a week for 4 ‘ 

; weeks. ^The F L rabbits will be killed 10 days after the last injection. Spleens 
." will be taken for EM, culturing, and polymerase assay. Control rabbits will ' 
XU.Hewmal Fl rabbits with_no treatment; (2) Fi rabbits injected with 
adjuvant; (3) Fj_ rabbits given sheep red' blood'cells; *(4) Pjf rabbits given allogenic 
•spleen cells; and (5) Fi rabbits given parental spleen cells which have been treated ' r M 
in vitro with mitomycin C before injection. Each control group will receive treat- 

' once « v __. ... -1003346164 . 


> 111 . 1 * 1 ; 


The counterpart in vitro of the GvH reaction, the MLC reaction, will be y 

examined for the induction of C-type virus in the rabbit. Lymphocyte suspensions " "V'-H 
will be prepared from spleens of young rabbits [strain III, WH, and (WH x III)Fn . T 
Spleens will be minced, passed through progressively smaller syringes, and put ■ ■&*"$& 

through a Ficoll-gradient as described by Kruse and Patterson (22) (bone marrow). 

For the MLC reaction, 2.5 x 10 6 cells per ml of either strain III or WH will be 
Incubated with 2.5 x 10° cells per ml Fl lymphocytes in sealed test tubes in vol-^yf^f 
umes of 3 ml for 6 days. The cultures will be supplemented with 1 ml of RPMI 1640'’. : ^% 
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cultures include .,(*). strain, £11 or WH and #, lymphocytes, incubated *fp 
&& J30 %:lymphocytes incubated with luitpaycin treated strain III or WH ,’ gM 


*p9 v 7 Q - 

inbred, strains-pf mice,^GvH^ occurs..pcrpss, the major histocompatibility; 
lOtl) ^csionL .C^.).,; Howpver;, ,, analysis ,of a Urge" number' pf Rj-2 crossovers ahd 
;^.:.: v: -their parental. strains revealed that the strongest GvH reaction was associated. wi th 
^h‘.r\the Ir (immune response)-region (29) . Apparently, the'products of "these genes'"are '$%0. 
receptors on the surface of thymus-derived lymphocytes (T—cells). ’Histocompatibility < 



4 i 

- . >. Cocultivation ahd focus formation .’ Tissues for cell "cultures will be -lUp 

. removed asceptically from various organs of normal and lymphosarcomatous rabbits ‘ v t€l 
. -of .different, strains,. WH,'X, Illi.atc; cultures .will be.established according to". , ; l 

J_ J_J 4. /n<s V 4 , - . * _ __ _ _ .. .1.0 ' t. 


L ■-*. - - »• * .V>.V t* . ' - V - r * I* * Z - • —a. 

The rabbit-cell cultures as well as those cells used for cocultivation are 
maintained in plastic (Falcon) flasks containing Eagle's minimum essential medium '•PI 
(EMEM) supplemented with 10% fetal calf serum, 0*3% glutamine, and gentomycin 
- (0.6 ml/100 ml medium). Cells used for cocultivation are non-virus-yielding 
newborn.xat kidney^^eiia,,transformed by,, £h&. Harvey..strain of..j[vuripe.,J 5 arcoma virus 
. (NRK-Harvey or H-NRK), human rhabdomyosarcoma (RD), and human embryo skin-muscle 
fibroblasts (HESM)-, NRK, and various BAlB/c virus (MuW)-negative cell .lines <A3.1, 


... R4, and S16). "Their use and derivation has been amply documented (31-34). The 



transformed newborn rat kidney cells (H-NRK); the culture fluid will'be”changed 
every 2 to 3 days and the 7-day fluid collected. .3>C*;• 

**?■ ~V-? i»>.vr % Y. 0'->' '' 

An alternate procedure consists of cocultivating rabbit cells with x ” 
rhabdomyosarcoma cells .(RD).,,.human embryonic-skin and muscle cells. ,(HESM)., and m 

BALB/c cells separately, following pretreatment with DEAE-dextran (25 ug/ml). 

After 7 days the respective cultures will be trypsinized and split. One dish will 
be cocultivated with the H-NRK, whereas we shall grow the second dish for another 
week before cocultivation. 4 #-»*-**- 

1003S46165 ; T:; 

. • The 7-day cocultivation fluids will then be assayed for RT and focus for- 
mation on normal rat (NRK), human (RD, HESM), mouse (BALB/c-A31, R4, and S16). and W 
rabbit embryo cultures as well as for gs-antigen and hybridization reactions ’ _ 
•previously described.. Xenotropic viruses would be expected to grow on sensitive 
foreign host (heterologous) cells but not homologous cells ( 35 ). 
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or . Vit-tirv’aia-^iite" i?9 . X>^ifu ..Ox;. inicr Cli’it.j>jr.ctb *f ijoU-r .> ocsiab 

. steals ftn Studies^ ltv - S'traIn K’ rabbits ,v -information, is-needed to decide, whether- -(6}).* *’|^S : 
thfelsame'genfe: th'atris responsible for susceptibility to hereditary" immune hemolytic 
.anemia also predisposes to thymoma, (b) the gene giving rise to hemolytic anemia 
.or thymoma,, or. both,, in strain X is the same gene that is responsible for lyrapho- 
fjs'arcoma-suscep'bibili'ty in WH rabbits,'and (c) both hemolytic, anemia and thymoma "MiM 
‘ acre due to an -interaction with a vertically transmitted- C-type ENA'viral genome. 

.following, procedures should provide the answers sought to. the first two _ ft ffiyll 
questions:;-!information on the third, will result from approaches identical or 

£na 1 nnniie ' f n /To e Ar^ Ko^ f n r UH' i.aT\TiTt*o* " V “ ?*-!! *!'r./Sr" - f./ / ’ *—I* ?. M* ■< .1 i.’ ■’ "•■ * * / ../) .A' 


: inagenesis ? We are chronically treating strain X rabbits homozygous for the hemolytic 
anemia, trait (ha/ha) with the. immunosuppressive drug, agathioprine (Imuran ) A zathio- . 
Cp-fine should prevent its. occurrence because the-hemolytic disease is due to an immune”. 

disorder.' However, by analogy to NZB mice, it should not interfere with development 
:„nf thymoma.’' Ihus,'ln order to establish that the gene is responsible for both- 




"WU*. 


. o Are the genes , lymphosarcoma-susceptibility (Is ) and hemolytic, . anemia 
4*>> identical? <- In order to answer the question, of^ allelism of ha and la,‘F^»* : •V*’.^ 

hybrids between respective heterozygotes (ls/-f and ha/+) should yield approximately 
*257. abnormal offspring if the two genes are allelic. We cannot of course decide a 
priori whether they resemble either of the respective homozygotes (Is/ls and ha/ha) /•; 
or whether they have clinical features of both, * “• vr-«v : ^ r ’.*‘*‘ : 

• : ■ .. - 
Genetic studies are time-consuming and .require large numbers of animals. Also, 

• *wc-cannot-know-a priori-what ^the. latency-period may-be-for clinical signs to^ appear 
-tf heterozygotes (ls/ha) are obtained. 

T;^S:In past and current breeding experiments we have made the following crosses, 
v ha/ha^x. Is Afc .and. haAfc. X- ls/^;,Indeed,. several presumptive heterozygotes (ls/ha) 
have-been observed. These findings clearly indicate the identity of ha and la, In ^4 
•' order to obtain a representative spectrum of phenotypic expression of compound hetero- * 
zygotes, we anticipate a requirement of at least 10 afflicted rabbits._ a" 

■V-ai*..• 

*' So far, affected rabbits suffered either from hemolytic anemia or a combination ‘*f> 

of hemolytic anemia and a lymphoproliferative disorder depending upon the age at ’“**$•*. 
which clinical signs appeared. Although we now have nine afflicted progeny (com- 
pound' heterozygotes) , . a-.n umber of-potentially Affected vrabbits * Are still alive. . 

.*.v v. .r A ^ 

• /icc^’7* ' Both strains of rabbits . Strains WH and X are partially inbred. The 

coefficients of inbreeding, which defines that proportion of loci for which the ^ 

original or base population was heterozygous but which through inbreeding has y.Vrf'i 

become homozygous, are approximately 0.72 and 0.88, respectively. We estimate, ; - 
therefore, that each strain may be homozygous for as many as 807. of the initially 1 vwv ; 

variable loci and that these loci have been fixed for different alleles in the two 
strains because of deliberate selection for and maintenance of specific mutant 

genes* : ^; v ‘ 


lfi0qS461G6 :iW& 
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• v* ■ • * o ot*r ; , , 9 *:.-r , 6 v r“ n . . * w , u ^iwpvtuiuuB j.ur .reuoguizaoie pnenocypes, 

;J'^ttfe'may"eitimat6_tnc‘num^r’of ^6ne jai'rs that^dlstinguisll^the two parental r s’trains '•Sjgp 
’■‘^g^'?VjB i tth~ire8^fect to’ ; the' trait in question. "‘CoWer seiy,'because' there is' reduced-genetic'*|P 
;|^vS%:Variability within inbred strains, they are unsuitable for selection experiments 
^^;>«iless-;8ehgticaiiy hetirSgeneoup^opuIitioSs Sjfe Synthesized-iy crossing*twd 5lr°-^p^[ 
:- v - ^ &re strainsi“-6fecaus^ thp ^H and. X st.reins e are ; noW‘only partially ;! inbred, we can .^& T; 
' ■':V’fiSiebt r, 'for"thdsfe genes' that' pfcbduce a 51 particular phenotype of interest, e.g., 

lymphosarcoma' susceptibility and resistance. Thus, in each strain we should be 
..fj'/j, able to produce two or more, line’s-that may vary.-in tumor development and also pro-" 

fttice'aline that is’tumor-resistant. J 'These'may interact specifically, but variously^/ff 
studiesrpf chemical or other * cocarcinogenesis". u ^irr5* <, '*’ ; :: ,, t: v ' A \ * u :v-^— 

* .’Vb* A^,.priiio &Uv»ii p i ti v : cu^;.4-u^.ficux L* ].*» "tier—>c^Vn : xivuni: 

v In^addit^on^ to .the 93_cases of. lyrophosarcoma'in' strain WH, we jiave now also 
found seven cases in genetically related rabbits'of‘strain‘AXV'"'Also^ in addition 
to the 76 cases of autoimmune hemolytic anemia in strain X, seven cases were observed 
.» in strain AC, which is in part derived from strain X. In fact, all affected indi- ;•}$**&. 
- :vv. .! -viduals in all four strains are genetically related and trace back to a common 
•5:?s; • ancestor, X974‘, " - ms*'.'■ • .‘•i— ":c= 

•*■ T’ v . j ' ** ***■»■' ! ‘ -•v*» -Vt' *".5 v.'/» "t «TT ‘ ♦ “ * A . ’ v " 7 f# 

We are now looking for circulating antinuclear and anti-DNA antibodies in the 
-- various rabbit strains, as well as immune complex disease in biopsies from kidneys. 

{ Because lymphoid cell lines maintained in suspension on a gyratory shaker have 

yielded complete virus from NZB and related mice, we are using analogous conditions 



: i-iiyir The proposed studies relate to an opportunity for the analysis of two major yij 
■ groups of disorders: rnnror orw^ on b/o*? m m mo rl -f o o o o a * *rti att «1 a «t a«1 J j _ i_i • * . 


C 


/ nor all kno™’carcinogenic chemicals' provide'a host with the genetic ’information' to^M 
- produce-or induce cancer and any other disease, (b) the occurrence of cancer or any* 
t , ,,non-neoplastic disease is dependent upon the inborn host-genetic regulation of all /Sfi 
..■ processes allowing or disallowing it to occur. Thus, an analysis of the hereditary "3-ff- 
. pathways and their acquired modifications through tobacco or other means is funda- ‘?W. 
mental to an understanding of all disease processes. ,Some «?f these mqy be attached 
by ii^e'and-study of the two'iautahts l '(i£/ls- : AM'ha'/hA) of rabbits;'" 64causfe 3 if‘‘their 
analogies, they may help clarify mechanisms of the respective human disorders and 
provide basic information about .their pathogenesis. ; 

“ r: “So far/we have made three major findings:" (a) the likely‘identity of the 
genes conferring susceptibility to both cancer (lymphosarcoma) and immune hemolytic '' 4 
anemia (autoimmune disease), (b) the most probable presence in W», X, and other rabbit*" 
strains of an endogenous oncogenic C-type RNA tumor viral genome, and (c) strains WH V> 


•L00354B16? M 


■ ?■. 'J* • -■'■> \?i ^■v"' , v/*iy£» *sfy i *‘.»v‘ • 
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' and X have Coombs 1 autoantibodies. The major significance of our studies lies 
in the potential relationship of these three observations. 

popylsti'&iv^f.^aninalF need. pot be .inbr»^;f(j-r an snalyjfs ,o£:^ie'lniV?ritancc3^M 
•.of a 1; - Overall significance . - Like human systemic "lupus erythematosus (SLE) aitd ' 

• the - related disease'in New Zealand'Black (NZB) mice and (NZB-'X NZW)Fi hybrid•'tflicei'ons^pf 
■hereditary autoimmune-disease in strain X rabbits :is‘associated with synthesisypf. ftStl- 
various autoantibodies to erythrocytes and various nuclear materials (36).. Some ■ 

: r of the possibilities for their occurrence are that: '-(a) The hosts are unable' to * 

: repair'nucleic acids properly, and altered nucleic • acids might either have : an '"■*•• 

abnormal catabolic fate "or' antigenicity ;" i r This v sittration'would 'be '"analogous "to •' ' %^j||!lp§||| 
the defect in the-repair'of hNA that occurs in xeroderma pigmentosum.’ ^(b) "-The ;«ii 
hosts are deficient "'in or have'"abnormal "nucleases .’and 'perhaps other catabolic r ' 
.enzymes," that result in the formation of immunogenic breakdown products from 
■ "Ispent, 'autologous cells, (c) -The hosts have a defect in some intracellular'- 
structure such as the nuclear or plasma membrane resulting in an inability to ' r 
’T ^e'ep''nucleiC -a6ids;riftJa. opro'per-cCnfiguration -or ^an intracellular compartment. • - 
. (d) The hosts harbor a virus whose genome is immunogenic because of a different 

' configuration or nucleotide-composition from that of the host, thereby terminating 
•tolerance to autologous nucleic acids (Meier, unpublished).'" '!■ . /•: .-.vditJc:.. 

':;:fu L * •' - ■' --nr-' "«.'S ! s'-;*":. A-Avi;.. i/scf-v-i 

.‘UV ‘R'-Ihus, it seems possible that cells from patients with SLE or from diseased NZB 
•• mice are variants of one or more of the defects listed. Their detection and evalu- 'sjt&Y 
ation is clearly important in elucidating the pathogenesis of SLE, as well as the 
catabolism, structure, and repair of nucleic acids in normal cells. 


O* 


In addition to autoantibodies to double-helical DM, DNA-histone complexes, ‘ 
single-stranded DNA, and nucleolar RNA and their complexes, NZB mice also make , _ 
antibodies to the endogenous C-type RNA tumor virus (36). The presence of such 
a genome in both strains WH and X, as well as all other rabbit strains is most 
■ . probable. Thus, with genes Is and ha being identical and conferring susceptibility 

£6"effher''lymphosarcoma or'autoimmune hemolytic anemia, -a common'pathogenesis of .;\-as*}p£ 
the two disorders is likely. •«**>• '* -*viV**t t .- 

: '<.* 

.Ri-f^We now have evidence for a highly significant association in mice between" the 
#ftdogeftoiSd'''C-c'typ‘frbRNA 'vital genome "and :.:tumdr ige'nesis “(37). ' In "fact, 1 viral e'Xpr&gsion 
; In-early life is a ^highly’predictable marker for tumorigenesis with-advancing age «• ' # 3)j y f- 
' This expression is host-gene controlled, and relates to tumors of all types, i.e./'^'f^" 
•- mesenchymal .as well as »epithelial• tumors,- -and leukemias as well as solid 'tumors (37) 
Thus, the mechanism for tumorigenesis is hereditary or "built-in," but whether or K$$il 
not tumors will develop depends upon other host-genes as well as environmental 
factors (37). Although this explanation requires ultimate substantiation, it pro- 
vi<Ses the most rational basis for all available tumor data. - -- ...j 

-*». --is--* 4 * .. - •- » - - - * •*' ' “ -» -- - • - 


Specific significance of project . Rabbits are of considerable value in 
biomedical research because of the vast amount of morphologic, physiologic, genetic 
and biochemical data available, the simplicity of their care and breeding, and their 
large'size. The finding of lymphosarcoma in the rabbit and its hereditary basis • 

provides a new and important model for studies of the pathogenesis of neoplasia (1). 

The rabbit colonies at the Jackson Laboratory are free of Shope papilloma and ' 

fibroma, and myxomatosis viruses. Except for a small number of epithelial tumors, "'"'At 
which have been described (11, 38) , most tumors in our rabbits have been of lymphoid y. 
tissue origin, i.e., lymphosarcoma and thymoma. , 

• '■ - • • 

Affected WH rabbits usually die between the age of 5 and 13 months. The 
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aeoplastic involvement of lymphoreticular and other organs,’ especially kidneys, 
Corresponded. Co. a pattern observed,.in lymphosarcoma of other domestic animals (4). '0^^ 
Specifically, it resembled in many ways visceral lymphosarcomatosis of cats that ’ 
has been proved une quivo cal ly to".be caused by feline leukemis-'lvirus (1, 4). '.Sim- 
illarifies between rabbit antt cat :lymphosarcbmas include thfe' sites of onset?'•- *0!£$ 
Itributlon of the neoplastic lesioris',' and ; the'finding of a predominantly aleukemic' 
■hemogram"(1 ,4) .^However y’-in'" rabbit lymphosarcoma,""we often*'found a relative'fn- 
•crease in lymphoid cells including both immature and atypical forms (1). 
rrtpr 7 ;ij,nauc ^--- e -- & Zrd - dv 

.'ab^rrfrif a : C-typVRNA'Virus •ts~deMehit'rate<r, ; "tfie'^4n^T^’'gehfe^'may''cbhfer shs- 
tdeptibility. • to: malignant transformation of lymphoreticular tissues .■■'•We have'- :•• 
ifound a number of. genes iti mice that enhance oncogenesis, especially -leukemo genesis, 1 '"^ 
Cut .that do not influence the presence or absence of either murine leukemia virus 
c(MuLV) or MuLV antigens (39). •.hac“4' i . .ty-. v- 

■r-’i.-l:'O. c . - Zl$k -V?' ^l ^t'%f 

keep-^iTf' completer, virus"> is’cfcnducible: or%is; ■spontaneously expressed'-in- any'' strain 
i6f rabbits, - 'its isolation and purification is essential' for the production of ' • • ; 
(specific antisera. .Also, yet another species may be demonstrated to .harbor 
"type-C RNA tumor viruses.’ ;■ :;c * S'>•*»!.;• 
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